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EXECUTIVE SUMMARY 
,!,,, r : :' . ,.I _;. ,.: ii. _.,- 

Harding Lawson Associates (HLA), under contract to the Southern Division, Naval 
Facilities Engineering Command, has prepared this Site Screening Report for Study 
Area (SA) 2, located at the Herndon Annex, Naval Training Center, Orlando, 
Florida. This report was prepared under the Comprehensive Long-Term Environmen- 
tal Action, Navy Contract No. N62467-89-D-0317‘as Contract Task Order No. 107. 

The objective of the site screening investigation was to locate and identify any 
compounds that may be present at concentrations in excess of screening criteria. 
The investigation required several phases to complete. During the Phase I field 
investigation completed in September 1994, no contaminants were found in excess 
of screening criteria in either soil or groundwater. However, geophysical 
surveys indicated the likelihood that landfill materials were present, and 
Orlando Partnering Team (OPT) concerns about leaching of landfill materials to 
groundwater prompted them to request a Phase II investigation to collect surface 
soil samples withinmapped landfill areas and install additional monitoring wells 
downgradient from those areas. Phase II was completed between February and June 
1996; results included two groundwater samples from wells screened at the base 
of the surficial aquifer with benzene detected at concentrations exceeding State 
and Federal maximum contaminant levels. Certain other chlorinated solvents, 
including tetrachloroethene and trichloroethene, were also detected during these 
investigations, but their occurrences were less consistent thanbenzene and their 
concentrations were not indicative of widespread chlorinated solvent contamina- 
tion. These findings led the OPT to request a continuation of Phase II screening 
investigations to evaluate and characterize the groundwater contamination in the 
surficial aquifer and determine whether or not the contaminant source was located 
under Herndon Annex. The additional Phase II screening was completeId with 
direct-push technology (DPT), which utilized a cone penetrometer testing rig, and 
resulted in the conclusion that an off-site (upgradient) benzene source was 
likely. 

In June 1996, the U.S. Army Corps of Engineers conducted an investigation on 
behalf of the Greater Orlando Aviation Authority to determine if groundwater 
upgradient (south) of Herndon Annex had benzene contamination. The study 
collected groundwater samples up to 40 feet below land surface (bls) and did not 
detect any contamination. However, this study was considered inconclusive by the 
OPT, as the Phase I and Phase II investigations had only detected benzene above 
maximum contaminant levels (MCLs) at depths greater than 40 feet bls. 

In October 1996, HLA completed Phase III site screening activities, which 
consisted of a second DPT survey to better define the location of benzene 
contamination. Phase III also included the installation of three piezometer 
clusters to better evaluate the direction of horizontal groundwater flow and 
vertical hydraulic head differences in the surficial aquifer. The benzene 
contamination plume, as determined in Phase III, was largely confined to the 
southeastern corner of Herndon Annex at depths from 40 to 62 feet bls., HLA 
concluded that the data cannot preclude an on-site benzene source. However, the 
absence of benzene detections at depths shallower than 40 feet bls reduces the 
likelihood of an on-site release. Historical evidence suggests a potential 
benzene and/or chlorinated solvent source at the former firefighter training area 
(FTA) upgradient from Herndon Annex that allegedly operated from 1947 to 1962. 
Other potential sources are the numerous World War II era aircraft parking 
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aprons, many of which are upgradient of the Annex, and the refueling or defueling 
operations that undoubtedly took place there. N--b. 

In the spring of 1997, due to the presence of benzene above MCLs along the 
eastern margin of Herndon Annex, HLA started Phase IV site activities, focused 
on additional mapping of the benzene plume in the deep surficial aquifer. Field 
activities included additional groundwater screening with DPT both on site 
(Herndon Annex) and off site (in the Azalea Park Neighborhood east of Herndon 
Annex). Groundwater screening was followed by the installation of eight 
monitoring wells screened at various depths to confirm screening results. 

Based on data collected through 1997, HLA has concluded that a benzene plume 
exists under Herndon Annex and the Azalea Park Neighborhood at concentrations of 
up to 83 micrograms per liter, the highest benzene concentration measured from 
any monitoring well. Although the source of the plume has not been positively 
identified, the historical, geologic, and chemical data collected in site 
screening activities indicate the strong likelihood that the contamination is due 
to past site activities by the U.S. Army Air Corps (USAAC) and the U.S. Air Force 
(USAF). The USAAC took over the Orlando Municipal Airport in 1940 and the USAF 
took control in 1947. 

The footprint of the plume at depths greater than 50 feet bls is more than 50 
acres. The zone of contamination is from 10 to 30 feet thick and is largely 
confined to depths greater than 40 feet bls. An exception to this is the deep 
drainage ditch that forms the east boundary of Herndon Annex, where contaminants 
are discharging to surface water at the base of the ditch. The site screening 
data are consistent with a benzene plume that has migrated onto Herndon Annex 
from an off-site source, and whose source is depleted. Further attempts to '/ 
define the source(s) of contamination would very likely prove to be futile. 
Benzene appears to be the only contaminant of concern. 

OPT concerns during review of the draft final report for Herndon Annex included 
a recommendation that two additional monitoring wells be installed (intermediate 
and deep depth intervals) in the portion of the benzene plume with the highest 
contaminant concentrations (as determined from DPT), along with groundwater 
sampling in all monitoring wells for volatiles and natural attenuation 
parameters. This was completed in the fall of 1998. HLA has concluded from 
these data that natural attenuation is taking place in the four monitoring wells 
in which there are benzene detections and multiple sampling events. This is 
demonstrated by a decrease in benzene concentrations from 14 to 100 percent 
during the period of August 1997 to December 1998. In no instance was there an 
increase in the concentration of benzene. 

Because of the presence of former landfills at Herndon Annex, HLA recommends that 
transfer documents notify future residents of their presence, and that 
institutional controls be established to limit intrusive activities over former 
landfills and to maintain the existing cover. 

---Y 

Based on the reported benzene concentrations in groundwater, HLA recommends that 
an evaluation of remedial options and a cost benefit analysis should be 
completed. HLA also recommends that a quarterly groundwater monitoring program 
of selected wells be implemented. Samples would be collected and submitted for 
volatiles analysis and natural attenuation parameters only, and data would be r--t 
evaluated to determine if there are any trends in the increase or decrease of , 
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concentrations of benzene. The monitoring program should include any private 
irrigation wells within the benzene plume. Concurrently with the groundwater 
monitoring program, HLA recommends that a focused risk assessment be conducted 
to evaluate potential exposure due to private irrigation wells known to exist in 
the Azalea Park Neighborhood. The results of the risk assessment should be 
included in the first quarter monitoring report. After a period of one year, the 
monitoring program would be reevaluated to determine if additional remedial 
measures are warranted or if natural processes are causing a reduction in 
contaminant concentrations at a rate comparable to active remedial measures. 

HLA further recommends that a temporary groundwater-use restriction be imposed 
for the shallow portion of the surficial aquifer pending results of the 
groundwater monitoring program. The groundwater-use restriction should include 
an advisory to the St. Johns River Water Management District and the City of 
Orlando that no surficial wells are to be permitted while the restriction is in 
effect. Local residents shouldbe issued a groundwater-use advisory warning them 
of the potential hazards from using the surficial aquifer as a potable 'water 
source. And finally, because the contamination is fuel-related and historical 
evidence indicates the strong likelihood that the source of contamination is 
either a former FTA or numerous World War II era aircraft parking aprons, HLA 
recommends that after institutional controls and the chosen remedial altern,ative 
(monitoring) are in place, SA 2 be made eligible for transfer, and that the site 
be reclassified from 7/Gray to 4/Dark Green. 
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1.0 INTRODUCTION 

1.1 INTRODUCTION. This report contains information collected during site 
screening activities conducted at Study Area (SA) 2, Herndon Annex. The focus 
of site screening investigation activities was initially Facility 6001, which is 
an abandoned septic system, and several former aircraft parking aprons. Due to 
the discovery of landfilled materials and a benzene contaminant plume in 'deeper 
portions of the surficial aquifer, subsequent environmental concerns included 
surface soils. The initial phase of screening fieldworkbegan in September 1994, 
and the most recent investigations were completed in December 1997. Multiple 
phases of-the site screening investigation were required due to the discovery of 
a benzene plume in the deep portion of the surficial aquifer, the apparent :result 
of fuel-related practices at the site during the 1940s and 1950s. 

1.2 BACKGROUND AND CONDITIONS. This section includes a brief background summary 
for SA 2. .Further details can be found in the Site Screening Plan (SSP) (ABB 
Environmental Services, Inc.[ABB-ES], 1995a). 

The Naval Training Center (NTC), Orlando encompasses 2,072 acres in Orange 
County, Florida, and consists of four discrete facilities: Main Base, Area C, 
Herndon Annex, and McCoy Annex (Figure l-l). SA 2, Herndon Annex, is located 
approximately one and one-half miles south of the Main Base of NTC (Figure l-2). 
The history of Herndon Annex dates to the construction of the original Orlando 
Municipal Airport, prior to 1940. In August 1940, the U.S. Army Air Corps 
(USAAC) established a tent camp on the southwest side of the old municipal 
airport. At this time, the City of Orlando agreed (under an AP-4 Agreement with 
the Federal Aviation Agency) to improve the airport under Army sponsorship. 
Figure l-3 presents a historical map (June 1945) showing the Orlando Army Air 
Base and its many taxiways and aircraft parking aprons. The improvements 'to the 
Orlando Municipal Airport were made by the Army under the "Development of Landing 
Areas for National Defense" program. The municipal field was later named Herndon 
Airport (Beach Associates, 1964; ABB-ES, 1994). 

The construction of Orlando Army Air Base began in August 1940, and it was 
officially opened on December 1, 1940. During the next two years, the US&Z 
acquired additional property, including landnorth of Colonial Drive (State Route 
50, or Old Cheney Highway), for the U.S. Army Air Force School of Applied 
Tactics. This property is now referred to as Main Base, Figure l-l. Crews were 
given advanced training in bombardment methods and tactics at this school. The 
Air Defense Department was established to train fighter pilots in the techniques 
of defense against air bombardment attacks (Beach Associates, 1964; ABB-ES, 
1994). 

In 1947, the U.S. Air Force (USAF) assumed command of the facilities at Orlando 
Army Air Base, and the facility became known as Orlando Air Force Base (OAFB). 

After World War II, OAFB served as a separation center and the headquarters for 
the Proving Ground Command (assigned to OAFB until July 1946). Reactivation of 
the Combat Air Command 14th Air Force brought the headquarters of the famous 
"Flying Tigers" to OAFB in 1946 (Beach Associates, 1964). 

~ _ . . ,( 
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OAFB was deactivated on October 29, 1949, and remained on a standby basis for two 

f-y years. OAFB remained on standby status until January 1, 1951, when it was 
reactivated as an Aviation Engineers training site (Beach Associates, 1964). 
During this period, the airfield and other excess property needs were scheduled 
for disposition under the War Surplus Act. The airport facilities and adjoining 
tracts were transferred to the City of Orlando, while control of Herndon Annex 
was retained by the USAF. Herndon Annex property, which was used on an 
occasional basis in the 1950s and early 1960s by the USAF as a sanitary landfill 
site, was,held for potential future use as a disposal area in the event that 
another disposal area in the northwest section of the Main Base (i.e., the North 
Grinder Area) proved inadequate to meet the needs of the base (Beach Associates, 
1964). 

In 1968, the USAF ceased operations at OAFB, and the Navy acquired the properties 
now referred to as Main Base, Area C, and Herndon Annex. These properties were 
commissioned as 'the NTC on July 1, 1968 (ABB-ES, 1994). Remnants of some of the 
parking aprons and taxiways are still in evidence. 

NTC-ESSRSAZ 
PMw.06.99 l-5 



2.0 INITIAL SITE SCREENING INVESTIGATION - PHASE I (1994) 

2.1 FIELD PROGRAM - PHASE I. Field activities during Phase I 'included an 
evaluation of Facility 6001, which is an abandoned septic system, and more 
general studies of the soil and groundwater conditions around several former 
aircraft parking aprons. In addition, concerns about the past uses of the sites 
forlandfillingwere addressed. Studies included geophysical suweys, subsurface 
soil sampling, and monitoring well installation and groundwater sample 
collection. 

2.1.1 Facility 6001, Abandoned Septic S&tern Evaluation The abandoned septic 
system identified as Facility 6OOlis located north of Building 602. The sources 
and type of wastes processed through this system were not identified during the 
environmental baseline survey, although it was assumed the facility received 
domestic waste from surrounding buildings, and spent chemical solutions from 
Building 606, which once contained a machine shop and contained baths for metal 
treatment (ABB-ES, 1994). A review of NTC Public Works Department drawings 4388 
(1969) and 3977 (1971) obtained prior to commencement of field activities 
indicates Building 602 was the only facility connected to the septic system. 
Building 606 appears to have discharged wastewater to an off-site treatment 
facility via a forced main since the time of construction, and is unlikely to 
have ever been connected to Facility 6001. Scattered areas of distressed 
vegetation and surface exposures of buried refuse were observed during, the 
walkover reconnaissance of the area surrounding Facility 6001. 

The location and geometry of the leach field was established prior to commence- 
ment of field activities through a review of the above-referenced drawings. 
Effluent from the lOOO-gallon-capacity septic tank flowed out to the northeast 
of Building 602 through a 50-foot-long, 4-inch-diameter PVC pipe and then into 
two 75-foot-long, 4-inch-diameter perforated PVC leach pipes. Three monitoring 
wells surrounding the inferred location of the leach field were anticipated in 
the SSP; however, it was determined that a single monitoring well (OLD0206A), 
installed within the leach field, downgradient of the septic tank, would be 
sufficient to fulfill the site screening objectives for this site. The "A" 
designation indicates that the well is screened in the shallowest portion of the 
surficial aquifer. "B" and "C" monitoring well designations, below, will refer 
to wells that have been completed in the intermediate ("B") and deep ("C") 
portions of the surficial aquifer. One subsurface soil sample (02B00601) and one 
groundwater sample (02G00601) were collected at this monitoring well location and 
submitted for full suite Contract Laboratory Program (CLP) target compound list 
(TCL) and target analyte list (TAL) analyses, in accordance with the U.S. 
Environmental Protection Agency (USEPA) Level IV data quality objective (!DQOs). 
The monitoring well screened interval bracketed the water table. 

In the sample designations, which are of the form SSXYYYZZ, "SS" refers to the 
study area, "X" refers to the media sampled ("B" is subsurface soil, i.e., deeper 
than two feet below land surface (bls); "G" is groundwater; and "S" is surface 
soil), "YKY" refers to the sample number, and "ZZ" refers to the sampling episode 
("01" is the first sample taken from that location and depth interval, "02' is 
the second, and so forth). 

One wastewater sample (02200101) was collected from the open septic tank and 
submitted for full suite CLP TCL and TAL analyses to verify the concentration of 
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any residual contaminants. Field observations indicated there was no appreciable 
amount of sludge at the bottom of the septic tank; therefore, no sludge sample 
was collected for analysis. 

- 

2.1.2 General Investigation of Herndon Annex Site reconnaissance walkovers and 
geophysical survey methods were employed at several areas within the Herndon 
Annex property in order to further evaluate potential landfilled areas identified 
in aerial photographs. Scattered areas of distressed vegetation and surface 
'exposures of buried refuse were observed during the walkover reconnaissance of 
the southwest, south-central, and northwest areas of Herndon Annex. Exposed 
refuse observed included rolls of film, china, tableware, deteriorated drum 
parts, and medical waste. 

2.1.2.1 Geophysics Geophysical surveys included magnetometer and ground 
penetrating radar (GPR) surveys in the southwest, south-central, and northwest 
portions of Herndon Annex (Figure Z-l). The surveys took place between August 
19 and August 24, 1994, Magnetometer readings were taken at grid nodes spaced 
20 feet apart, and parallel GPR traverses 50 feet apart were completed. The 
results of the geophysical surveys are discussed in Paragraph 2.2.2.1. 

2.1.2.2 Subsurface Soil Soil borings were situated to evaluate potential soil 
impact related to maintenance operations at aircraft parking areas and also to 
provide useful information for evaluation of adjacent landfilled areas. Five 
soil borings were advanced to depths of approximately 13 to 17 feet bls. 
Subsurface soil samples associated with aircraft parking areas (02BOOlOl through 
02BOOSOl) were collected from moist soil overlying the groundwater interface in 
each boring (Figure 2-2). Soil samples were submitted for CLP TCL volatile 
organics analysis in accordance with Level IV DQOs. The soil borings were /1 

completed as monitoring wells. . 

2.1.2.3 Groundwater Six soil borings were completed as monitoring wells during 
Phase I. Monitoring wells OLD0201A, OLD0202A, and OLD0203A were completed prior 
to establishing the location for monitoring wells OLD0204A, OLD0205A, and 
OLD0206A. Screened intervals intercepted the water table. Boring logs and 
monitoring well installation diagrams for the wells are presented in Appendix A. 
Monitoring wells OLD0201A through OLD0205A correspond to soil borings 02BOOl 
through 02B005. 

A northeasterly groundwater flow direction was determined from groundwater 
elevations measured in monitoring wells OLD0201A, OLD0202A, and OLD0203A. One 
groundwater sample was collected from each of the five monitoring wells 
associated with aircraft parking areas (OLD020lA through OLD0205A). Groundwater 
samples were submitted for low-detection limit CLP TCL volatile organics 
analysis. Volatile organics were analyzed in accordance with Level IV DQOs. 
Following further investigations at this study area, monitoring wells OLDO2OlA, 
OLD0202A, and OLD0205A were resampled for full suite analysis, as described in 
Subsection 3.1.1. 

2.2 RESULTS - PHASE I. 

2.2.1 Facilitv 6001, Abandoned Septic System Evaluation 
collected at Facility 6001. 

Three samples were 
They consisted of wastewater (02ZOOlOl), soil 

(02B00601), and groundwater (02G00601). A summary of positive detections in soil 
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and groundwater analytical results is presented in Appendix B. A complete 
summary of analytical results is presented in Appendix C. No significant 
concentrations of contaminants were detected in soil and groundwater samples 
taken from the monitoring well location in the leach field or from the wastewater 
sample taken from the abandoned septic tank. 

Calcium, copper, iron, manganese, mercury, and zinc were detected in subsurface 
soil from boring 02B00601 at concentrations above background screening values, 
but below the corresponding residential risk-based concentrations (RBCs). 

Di-n-butylphthalate (600 micrograms per kilogram [pg/kg]) was also detected in 
subsurface soil from boring 02B00601, but was well below the corresponding RBCs. 
The leachability-based soil cleanup target level (SCTL) value was not considered, 
because di-n-butylphthalate was not present in groundwater. 

Aluminum, beryllium, chromium, copper, mercury, and vanadiumwere detected above 
background screening values in well OLD0206A. However, with the exception of 
aluminum at 5,500 micrograms per liter (pg/R), all concentrations were less than 
Florida Department of Environmental Protection's (FDEP's) groundwater cleanup 
target levels (GCTL). 

Only potassium and cobalt concentrations in the wastewater exceeded the 
background screening values for groundwater, but were still below tap water RBCs. 

Leachability-based SCTL values were not considered because no organic compounds 
were present in groundwater above FDEP GCTLs (Paragraph 2.2.2.3 below). 

2.2.2 General Investigation of Herndon Annex 

2.2.2.1 Geophysics Geophysical surveys included magnetometer and GPR surveys 
in the southwest, south-central, and northwest portions of Herndon Annex (Figure 
2-l). The magnetic and GPR data indicate that the southwest and south-c'entral 
survey areas have numerous anomalies that are not explained by known subsurface 
structures or observable surface features. Chaotic reflections in GPR data were 
observed, a condition consistent with buried waste materials. Although 
unconfirmed by actual field verification, the landfill cover appears to be in the 
range of 1 to 3 feet thick, and in some areas may be greater than 3 feet thick. 
The interpreted landfill waste boundaries based on the geophysical data are also 
shown on Figure 2-l. 

The northwest survey area is not anomalous magnetically, although the GPR data 
are consistent with buried debris. Three subtle north-south trending ridges were 
observed at the surface in this area, suggesting settlement of filled trenches, 
a waste disposal method commonly used by the military. Additional details are 
presented in Appendix D. 

2.2.2.2 Subsurface Soil A summary of positive detections in subsurface soil 
analytical results for samples'collected adjacent to the aircraft parking areas 
is presented in Appendix B. A complete set of soil analytical results is 
presented in Appendix C. Only CLP volatile organic compound (VOC) analyses of 
soil and groundwater were conducted during Phase I. Acetone was detected in 
subsurface soil at two locations (02B002 and 02B003), but at concentrations well 
below the residential RBC. Because acetone was not detected in groundwater at 
Herndon Annex, leachability-based SCTLs do not apply. 
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2.2.2.3 Groundwater A summary of positive detections in groundwater analytical 
results for samples collected in the aircraft parking areas is presented in ,T-c 
Appendix B. A complete set of groundwater analytical results is presented in . 

Appendix C. Only CLP VOC analyses of groundwater were conducted during Phase I. 
Chloroform, chloromethane, and 2-butanone were detected in monitoring wells 
OLD0201A, OLD0203A, and OLD0205A, respectively, but at concentrations below FDEP 
GCTLs. 
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3.0 SITE SCREENING - PHASE II (1995) 

3.1 FIELD PROGRAM - PHASE II. Geophysical surveys conducted during Phase I in 
the fall of 1994 indicated the strong likelihood of landfill cells in several 
areas of Herndon Annex. Therefore, an agreement to install additional 
groundwater monitoring wells was made during the September 1994 Base Realignment 
and Closure (BRAC) cleanup team meeting to further evaluate the potential for 
soil or groundwater impact associated with landfilled materials. 

3.1.1 Deep Groundwater and Subsurface Soil Sampling. (Februarv 1995) Two shallow 
wells (OLD0209A and OLD0211A) and three wells to the base of the surficial 
aquifer (OLDO207C, OLDO208C, and' OLDO21OC) were installed hydraulically . 
downgradient of suspected landfilled areas (Figure 3-l). During well develop- 
ment, flame ionization detector detections exceeding 2,000 parts per million were 
detected in the headspace of a 55-gallon drum containing purge waters from well 
OLDO208C. As noted earlier, the "A" designation indicates that the well is 
screened in the shallowest portion of the surficial aquifer. 11 B ,I and 11 C ST 
monitoring well designations refer to wells that have been completed in the 
intermediate ("B") and deep ("C") portions of the surficial aquifer. Monitoring 
wells OLD0201A, OLDO202A, and OLD0205A were also resampled to evaluate potential 
impacts from landfill materials. Groundwater from these wells had been 
previously analyzed only for VOCs. One groundwater sample from each well was 
submitted for full suite CLP TCL and TAL analysis and gross alpha and beta 
radionuclides in accordance with USEPA Level IV DQOs. 

One subsurface soil sample was collected from each of three soil borings during 
well installation and submitted for full suite CLP laboratory analysis. The 
samples, 02B00701, 02B00901, and 02B01101, were collected approximately 13 feet 
bls. A summary of positive detections is provided in Appendix B. The complete 
set of analytical results is included in Appendix C. 

3.1.2 Surface Soil Sampling over Former Landfills (June 1995) Three areas were 
defined during geophysical surveys at Herndon Annex in which landfilling 
activities have been confirmed or are suspected. They are shown on Figure 2-l: 
northwest geophysical survey area, and southwest and south-central geoph:ysical 
survey areas. The total area.of each of these areas is 1.25, 4, and 3.4 ,acres, 
respectively. Harding Lawson Associates (HLA) collected surface soil samples 
from each of these areas at the density of at least one sample per acr.e ,within 
a depth range of zero to 1 foot bls. Each sample was cornposited from five 
locations within each l-acre block as shown on Figure 3-2. Samples taken for 
VOCs were not cornposited, but were taken from the central node of the composite 
pattern. Two samples were obtained from the northwest geophysical survey area, 
four from the southwest geophysical survey area, and four from the south-central 
geophysical survey area, for a total of 10 samples. The samples were designated 
02SO1201 through 02SO2101 (Figure 3-l). A field duplicate sample was also 
collected. Surface soil samples were submitted for full suite CLP TCL and TAL 
laboratory analysis in accordance with USEPA Level IV DQOs. 

3.1.3 Direct-Push Technolonv (DPT) Investigation No. 1 (Mav/June 1995) A DPT 
survey utilizing a cone penetrometer test drill rig was proposed to perform cone 
penetrometer testing (CPT) and discrete-depth groundwater sampling. The 

f-3 objective for this work was to map the benzene contamination plume. 
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A DPT rig is a box truck equipped with a hydraulic press for pushing instruments 
into the subsurface. On-board computer systems are linked to a cone penetrometer 
attached to the t2p of the leading push rod, and real-time soil responses are 
recorded on logs as a function of depth. Tip resistance, pore pressure, and 
sleeve friction values, and ratios thereof, are used to classify the soil type. 
The CPT logs show the depths at which any of these changes occur. The CPT logs 
can be correlated with the soil boring logs of the continuously sampled, 
existing, deep monitoring wells to refine our understanding of the stratigraphy 
of the surficial aquifer. CPT data can also be used to select discrete depth 
intervals to sample'the groundwater at permeable layers. Sampling at multiple 
depths will enable investigations to delineate the plume vertically. 

To collect groundwater samples, a discrete sampler is attached to the tip of the 
leading push rod, which has a shielded screened section that becomes exposed to 
the groundwater when the push rods are retracted about 2 feet. The groundwater 
passes through the screen and then enters into either a stainless steel chamber 
that is retrieved and decanted, or the center of the push rods themselves and 
collected with a small diameter bailer. Each exploration was abandoned by 
pumping bentonite grout through uninstrumented push rods. 

Groundwater samples were collected at several depths per DPT location. The 
number of samples and sample depths per DPT locationwere determined in the field 
from the lithologic interpretations of the CPT logs. At each DPT sampling 
location, instrumentation was advanced into the Hawthorn Group. The sample 
intervals were determined by inspecting the CPT logs. The DPT rig was 
repositioned approximately 5 to 6 feet away from the CPT location in the 
upgradient direction to advance the discrete sampler to collect groundwater 
samples at the desired depths. 

One objective for this program was to determine if benzene contamination was 
emanating from an on-site or an off-site source. The DPT program was initiated 
at Herndon Annex on May 15, 1995, and was completed onMay 25, 1995. The program 
included 12 CPTs (one of which refused at shallow depth) to permit the evaluation 
of the local stratigraphy and determine the best depths from which to obtain 
water samples. The program also included the collection of 29 water samples from 
depths ranging from 17 to 64 feet bls. A field gas chromatograph (GC) was used 
to provide near real-time evaluation of groundwater contaminants. Table 3-l 
summarizes the locations, total exploration depths, and numbers of groundwater 
samples and their depths for this program. Six samples were also sent to an off- 
site laboratory to provide CLP TCL VOC data and to confirm the field GC results. 
These included sample numbers 02POO102, 02POO403, 02POO501, 02POO502, 02POO503, 
and 02POO903. A summary of positive detections for the confirmation samples is 
provided in Table E-l of Appendix E. The report of all CPTs is included in 
Appendix F. 

3.2 RESULTS - PHASE II. 

3.2.1 Deep Groundwater and Subsurface Soil Sampling (Februarv 1995) Calcium, 
copper, manganese, and mercury were detected above background screening values 
inwell OLD0209A, and zinc was detected above background screening concentrations 
in well OLD0211A. None of the concentrations exceeded FDEP GCTLs. Phenanthrene 
was detected in well OLD0211A, also below the FDEP GCTL. In the deep wells 
(OLDO207C, OLDO208C, and OLDO21OC) arsenic, barium, beryllium, iron, magnesium, 

/--x 

f---., 
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Table 3-l 
Summary of Direct-Push Technology Surveys, 

Phase II, Study Area 2 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 2, Herndon Annex 
Naval Training Center 

Orlando, Rorida 

Depth of 
Activity Location Investigation 

(feet bls) 

Cone Penetrometer Test and Groundwater Screening 

02POOl 80 

02POO2 80 

02POO3 18 (refusal) 

02Pw4 80 

02POOs 80 

02POO6 80 

02P607 80 

02POO8 80 

02POO9 80 
02POlO 17 (refusal) 

02POll 80 

02PO12 80 

Note: bls = below land surface. 

Groundwater 
Sampling Interval 

(feet bls) 

34,45,56 

17, 41, 59 

18 

19, 41, 64 

15, 41, 61 

17, 27, 57 

24, 57 

a49 

a,=, 58 
(no samples taken) 

23, 44, 61 

26,43,54 
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manganese, and zinc were detected at concentrations above background. Iron 
concentrations ranged between 1,450 and 2,150 milligrams per liter (mg/R), 
exceeding the FDEP GCTL secondary standard of 300 mg/B. Manganese in OLDO207C 
(140 mg/1) exceeded the FDEP GCTL secondary standard of 50 mg/1. 

,- 

Benzene was detected in deep wells OLDO208C and OLDO2lOC at 21D pg/R and 32D 
pg/R, respectively, exceeding both the FDEP GCTL primary standard of 1 pg/l and 
the Federal maximum contaminant level (MCL) of 5 pg/R. Cis-1,2-dichloroethene 
WE), ethylbenzene, and xylenes were also detected in the deep groundwater, but 
at concentrations well below FDEP GCTLs. 

Beryllium, calcium, copper, mercury, and vanadium were detected above background 
screening concentrations at various locations, in subsurface soil, but all 
concentrations were below the corresponding residential RBC. Acetone was 
detected in borings 02B009 and 02BOl1, and toluene was detected in boring 
02B007. Neither compound was present above the corresponding residential EBCs. 
SCTL leaching concentrations do not apply, as neither compound was detected in 
groundwater. 

Calcium, copper, manganese, antimony, and zinc were detected above background 
screening values in groundwater from shallow wells OLD0201A and OLD0205A. With 
the exception of antimony, all analytes were below the corresponding FDEP GCTLs 
and tap water RBCs. Antimony was detected at 7.3 pg/B in well OLD0205A, 
exceeding the FDEP GCTL primary standard and Federal MCL of 6 pg/,Q.. 

Bis(2-ethylhexyl)phthalate was detectedinwell,s~,OLD0201A and OLD0202A andbromo- 
dichloromethane and chloroform were detected in well OLD0205A, but‘all were at 
concentrations below the FDEP GCTL. 

3.2.2 Surface Soil Sampling; over Former Landfills (June 1995) A summary of 
positive detections in surface soil analytical results is presented in 
Appendix B. A complete summary of surface soil analytical results is presented 
in Appendix C. 

Barium, beryllium, calcium, copper, iron, lead, magnesium, manganese, mercury, 
thallium, and zinc were detected above background screening values at many of the 
surface soil sample locations. However, the corresponding SCTL was never 
exceeded at any location. 

Polynuclear aromatic hydrocarbons (PAHs) were detected at surface soil sample 
location02S01301; 4,4'-dichlorodiphenyldichloroethene (DDE), -dichlorodiphenyl- 
trichloroethane (DDT), chlordane, and Aroclor-1254 were detected at location 
02SO1801; and4,4'-dichlorodiphenyldichloroethane, -DDE, -DDT, and chlordanewere 
detected at location 02SO2101. As mentioned in Subsection 2.1.1, sample 
designations are of the form SSXYYYZZ, where "SS" refers to the study area, "X" 
refers to the media sampled ("S" in this case is surface soil), "YYY" refers to 
the sample number, and "ZZ" refers to the s&ripling episode, where "01" is the 
first sample taken from that location and depth interval, "02" is the second, and 
so forth. Toluene was also detected at trace concentrations (maximum 2 J /zg/kg) 
in surface soil samples 02501601, 02SO1801, and 02SO2001. Benzo(a)pyrene (700 
pg/kg) and dibenz(a,h)anthracene (190 J pg/kg) at 02SO1301 exceeded both the SCTL 
and the residential RBC concentrations. No other organics were detected at 
concentrations above SCTLs or RBCs. - 
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3.2.3 DPT Investipation No. 1 (May/June 19951 As stated earlier in Subsection 
3.1.3, 29 water samples were collected from 11 locations at depths ranging from 
17 to 64 feet bls. All samples were analyzed for volatiles only on a fieLd GC. 
Six of the groundwater samples were also submitted to an approved laboratory for 
CLP TCL VOC laboratory analysis, in accordance with USEPA'Level IV DQOs, for 
confirmation of field GC results. The results of the field GC analyses are 
presented in Table E-2 of Appendix E. The laboratory confirmation sample 
analyses are presented in Table E-l of Appendix E. 'The report of all CPTs is 
included in Appendix F. 

The two primary contaminants that were detected during the DPT investigationwere 
benzene (maximum concentration of 64 pg/..E) and tetrachloroethene (PCE) (matximum 
of 13 pg/R). Benzene was detected in 7 of the 11 DPT locations from which water 
samples were acquired and appears to be concentrated between 45 and 60 feet bls 
in the southeast corner of Herndon Annex. These data indicate that benzene at 
Herndon Annex is likely originating from an upgradient source located to the 
south of the Annex. PCE may also be originating from an off-site source, since 
it was not detected in the eight shallow or three deep wells installed at Herndon 
Annex. PCE was detected at concentrations of 10 to 13 pg/R (above the FDEP GCTL 
primary standard of 3 pg/R) between 50 and 60 feet bls at DPT sample locations 
02POO8 and 02POO9. 

A more complete discussion of these findings can be found in Subsection 6.1.2. 
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4.0 SITE SCREENING - PHASE III (19961 

4.1 FIELD PROGRAM - PHASE III. Although not part of HLA field activities, a 
TerraProbe= investigation was conducted by the U.S. Army Corps of Engineers 
(USACOE) for the Greater Orlando Aviation Authority (GOAA) on GOAA prolperty 
immediately south of the southern property line of Herndon Annex. The USACOE 
study was implemented to determine if a benzene source exists upgradient 
(southwest) of the Annex. Fieldwork took place in July 1996. 

HLA conducted Phase III site screening activities at Herndon Annex in October and 
November 1996. The objectives of the field effort were to collect additional 
groundwater samples and hydrogeologic data for further characterization of 
groundwater quality in the deeper portion of the surficial aquifer both on and 
off site of the Herndon Annex property. Groundwater quality data were collected 
in the areas immediately upgradient of those areas of the Herndon Annex where 
VOCs were detected in groundwater from the deep part of the surficial aquifer 
during the previous screening investigations. Data were also collected along the 
eastern property line to evaluate groundwater quality along the downgradient edge 
of the property. Additional lithologic and groundwater flow data were collected 
and incorporated into the existing data base in order to refine the hydrogeo- 
logical conceptual model of the study area. 

To accomplish the objectives of the investigation, the following activities were 
performed: 

. piezometer installation 

. CPT 

. DPT groundwater sampling 

4.1.1 USACOE Study (July 1996) A groundwater screening study was conducted in 
July 1996 by the USACOE on a portion of Executive Airport property located 
between the southern Herndon Annex property line and the East-West Expressway. 
The study was initiated to investigate groundwater quality upgradient of the 
Herndon Annex. Sample collection, which consisted of the collection of 40 water 
samples at 20 locations, was limited to a depth range of up to 40 feet bls. The 
general location of the USACOE study is indicated on Figure 4-l. 

4.1.2 Piezometer Cluster Installation (October 1996) Piezometer clusters were 
installed in October 1996 at three locations to supplement water-level data 
collected for the shallow and deep portions of the surficial aquifer from 
existing monitoring wells (Figure 4-l). Each cluster consisted of a shallow and 
a deep piezometer. The DPT rig was used to push temporary casing to the desired 
depth. The piezometers, all with prepacked bentonite seals, were inserted into 
the casing and the casing was then retracted. The annular space was grouted to 
ground surface after the casing was removed from the borehole. The top-of-casing 
elevation for each piezometer was determined. Table 4-l summarizes the screened 
intervals for these explorations. 

4.1.3 DPT Investigation No. 2 (October 1996) A second DPT investigation took 
place between October 21 and November 2, 1996. Two CPT soundings (02QOl4 and 
024030) were advanced to provide additional lithologic and hydrogeologic data 
beyond the extent of the previous screening investigation. CPT sounding 102QO30 
was located in the northeast corner of the study area, and 024014 was on GOAA 
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Table 4-l 
Summary of Piezometer Installations, 

Phase Ill, Study Area 2 

Base Realignment and Closure 
Environmental Sii Screening Report 

Study Area 2, Herndon Annex 
Naval Training Center 

Orlando, Florida 

Activity 

Piizomster Installstion 

Location 

02PZOlA 

02PzO2C 

02PZO3A 

Screened Interval 
@Is) 

M-18.5 

02PzO4C 55-60 

02PZO5A lo-20 

02PzO6C 55-80 

Note: bls = below land surface. 

property, south of the Herndon Annex property line. Data acquired from these 
locations were incorporated into the site-conceptual model and were used in the 
selection of groundwater sampling intervals. Table 4-2 summarizes the field 
activities and sampling depths for this investigation. 

Groundwater samples were collected from 15 locations during the Phase III 
investigation. A DPT discrete sampler was used to collect samples from discrete 
l-foot sampling horizons. Two of the sample locations, 024013 and 024014, were 
south of Herndon Annex in the area of the USACOE study. The samples were used 
to provide upgradient water quality data from the deeper intervals 'of the 
surficial aquifer not sampled by USACOE. Groundwater samples were collected from 
six locations (024015 through 024020) on GOAA property west of the boundary of 
Herndon Annex. These locations were selected to evaluate the potential for 
migration from off-site sources onto Herndon Annex. Additional samples (024022 
through 024024, and 024027 through 024030) were collected from seven locations 
inside the eastern boundary of Herndon Annex to determine gro.undwater quality 
along the downgradient portion of the site. 

All groundwater field screening samples were submitted to an approved laboratory 
for analysis of VOCs by USEPA Method 524.2, in accordance with USEPA Level IV 
DQOs. 

4.2 RESULTS - PHASE III. 

4.2.1 USACOE Study (June 19961 Trace concentrations (less than 1 pg/'R) of 
benzene, PCE and trichloroethene (TCE) were detected. None of the col!Lected 
samples indicated the presence of any compound in excess of regulatory criteria. 
The study was inconclusive, however, because most of the previous benzene and PCE 
detections in Herndon Annex groundwater were from 50 to 60 feet bls. 

4.2.2 Piezometer Cluster Installation (October19961 Three pairs ofpiezometers 
were installed as part of this investigation in portions of the site where 
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Table 4-2 
Summary of Direct-Push Technology Surveys, 

Phase Ill, Study Area 2 

Base Realignment and closure 
Environmental Site Screening Report 

Study Area 2, Hemdon Annex 
Naval Training Center 

Orlando, Florida 

Activity Location 
Depth of Investigation 

Groundwater Sampling 

(feet bls) 
Interval 

(feet bls) 

Cone Penetrometer Test and Groundwater Screening 

02QO14 67 I 
02QO30 80 

Groundwater Screening 

02CKl13 61 41,51, 61 

020014 61 41,51,61 

020015 61 41, 51,61 

020016 61 41,51, 61 
02QO17 61 41, 51, 61 

02Q018 51 41,51 

02clO19 61 41, 51, 61 

02QO20 61 41, 51, 61 

02QO21 (deleted, no access) 

02QO22 61 41, 51. 61 

02QO23 51 51 

02QO24 56 656 

02Q025 (deleted, no samples) 

020026 (deleted, no samples) 

02Q027 60 51 

020028 61 46,61 
020029 62 48.5, 62 

020030 61 41, 54, 61 

Notes: bls = below land surface. 
- = not applicable. 
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groundwater flow conditions were not well understood (02PZOlA through 02PZO6C, 
Figure 4-l). As was noted earlier, the "A" designation indicates that the 
piezometer (or monitoring well) is screened in the shallowest portion of the 
surficial aquifer. "B" and "C" designations refer to piezometers or wells that 
have been completed in the intermediate ("B") and deep ("C") portions of the 
surficial aquifer. Each piezometer pair consisted of a piezometer installed near 
the water table ("A" designation) and another installed and sealed near the top 
of the Hawthorn Group at the base of the surficial aquifer ("C" designation). 
Data from the piezometer pairs were combined with three monitoring well pairs 
(OLDO202A and OLDO207C, OLDO208C and OLD0209A, and OLDO21OC and OLDO211A) 
installed during Phases I and II to evaluate hydrogeologic conditions at the 
site. Water-level data taken in November 1996 indicated that groundwater flow 
in the shallow portion of the surficial aquifer at the site is generally to the 
northeast, towards Lake Barton. The groundwater flow direction in the deep 
surficial aquifer is similar. The horizontal groundwater gradient is approxi- 
mately 0.015 foot per foot throughout the surficial aquifer at the site. 

The head differences between five of the six well or piezometer clusters shows 
a downward potential (Table 4-3). Data collected at the piezometer cluster 
02PZ03A/02PZ04C indicate an upward potential. HLA attributes this condition to 
the proximity of the drainage ditch several tens of feet to the east. A more 
complete discussion of groundwater flow can be found in Subsection 6.1.3. 

Table 43 
Water-Level Elevation Data, 

November 11, 1996 
,, ‘. 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 2, Hemdon Annex 
Naval Training Center 

Orlando, Plorida 

Screened Top-of-Casing 
Location Interval Elevation Depth to Water 

(feet bls) (feet above msl) (feet) 

OPPZOlA 8.5-18.5 117.20 10.50 
02PZO2C 55-60 120.22 17.38 

02PZO3A 20-30 111.75 11.73 
02PZO4C 55-60 112.20 9.95 

02PZ05A lo-20 105.64 12.14 
02PZO6C 55-60 105.42 12.34 

OLDO202A 3-13 111.27 8.64 
CLDO207C 58-63 111.52 12.60 

OLDO209A 5-15 112.34 8.00 
CLDO208C 60-65 112.31 8.41 

OLD021 1A 5-15 107.14 6.20 
OLDO21OC 52-57 166.90 9.41 

Notes: Water-level measurements collected on November 11, 1996. 

Vertical Head 
Water Elevation Difference 
(feet above msl) (feet) 

Upward/Downward - 
106.70 
102.84 3.86 Down 

160.02 
102.25 2.23 Up 

93:50 
93.08 0.42 Down 

102.63 
98.92 3.71 Down 

104.34 
103.90 0.44 Down 

100.94 
97.48 3.46 Down - 

bls = below land surface. 
msl = mean sea level. 
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4.2.3 DPT Investigation No. 2 (October 1996) Groundwater analytical results 
were compared to (1) FDEP's GCTLs; (2) USEPA MCLs; and (3) USEPA Region III 
(RBCS). 

The following organic compounds were detected at concentrations above regulatory 
criteria in groundwater samples collected during the Phase III investigation: 
benzene, ethylbenzene; xylene, 1,1,2,2-tetrachloroethane (PCA),trimethylbenzene,- 
isopropylbenzene, PCE, and TCE. A summary of positive detections.in groundwater 
analytical results for all of the field screening samples is presented in Table 
E-l, Appendix E. 

Benzene was detected at or above the Florida MCL (1 I.rg/R) in 10 groundwater 
samples from 7 DPT locations: 024019, 024020, 024022, 024023, 024024, 024028, 
and 024029. Samples 024019 and 024020 were collected on GOAA property west of 
Herndon Annex. Both samples were from the 60 to 61 feet bls interval and had 
benzene concentrations of 1 pg/R. The remaining samples where benzene was 
detected were collected on the eastern side of Herndon Annex. Sample depths 
ranged from 40 to 61 feet bls. Benzene concentrations ranged from 20 to 200 
i-%/J * 

The cone penetrometer test results are presented in Appendix F. 

The ethylbenzene concentration in sample 02402201was 38 pg/R, exceeding the FDEP 
GCTL secondary standard. This concentration is below the USEPA tap water RBC of ,. 
1,300 pg/R. 

The total xylene concentration in sample 02402201 was 160 pg/R, exceeding the 
FDEP GCTL secondary standard of 20 pg/R (the USEPA tap water RBC for xylene is 
12,000 pg/R). 

PCA was detected above the FDEP GCTL (0.5 pg/R) and the USEPA RBC for tap water 
(0.052 pg/R) in four samples from four locations. One sample (02QO1403) was 
collected at a depth of 60 to 61 feet bls on GOAA property south of Herndon Annex 
and had a PCA concentration of 2 pg/J. Three samples from the east side of 
Herndon Annex (02402201, 02402402, and 02QO2901) were collected from 40 to 62 
feet bls and had PCA concentrations of from 1 to 2 pg/R. This compound had not 
been previously detected at Herndon Annex. 

Two isomers of trimethylbenzene (1,2,4- and 1,3,5-) were detected in sample 
02901403, collected from 60 to 61 feet bls. The concentration of 1,2,4- 
trimethylbenzene was 18 pg/J?, exceeding the secondary FDEP GCTL of 10 pg/R for 
total trimethylbenzenes. The concentration of 1,3,5-trimethylbenzene was 4 pg/R, 
which is below the GCTL of 10 pg/R. Trimethylbenzene had not been detected 
during the previous investigation activities. 

Isopropylbenzene was detected in three samples (02401402, 02402201, and 02QO2301) 
at concentrations above the secondary FDEP GCTL (which is 0.8 pg/J). Sample 
02Q01402, collected from 50 to 51 feet bls on GOAA property south of the Herndon 
Annex, had an isopropylbenzene concentration of 2 pg/J!. No other compounds 
exceeded guidance values from this sample. Two samples from the eastern part of 
Herndon Annex (02402201 and 02402301) had isopropylbenzene concentrations of 23 
and 26 pg/J, respectively. Benzene concentrations inboth these samples exceeded 
100 pg/R. Isopropylbenzene had not been detected during previous investigation 
activities. 

./- 

-. 
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PCE was detected in sample 02401303 at a concentration of 5 pg/l, which is above 
f-y the Florida MCL (3 pg/J). The sample was collected from 60-to 61 feet bls on 

GOAA property south of Herndon Annex. PCE was also detected at 2 pg/R in samples 
from location 024014. 

TCE concentrations exceeded Florida MCLs in four samples collected from three 
locations. One sample, 02401303, collected from 60 to 61 feet bls on GOAA 
property south of Herndon Annex, had a TCE concentration of 4 pg/R, versus a 
Florida MCL of 3 pg/I. The PCE concentration in this sample was 5 pg/.!?, versus 
a Florida MCL of 3 pg/l. Two samples from the 024022 location, on the east side 
of Hemdon Annex, collected from 50 to 51 and 60 to 61 feet bls, had TCE 
concentrations of 3 and 4 pg/R, respectively. Sample 0242301, from the 50 to 51 
feet bls interval, had a TCE concetitration of 4 pg/l. 

The primary compounds with concentrations above Florida MCLs detected during the 
site screening investigations were benzene (maximum concentration of 200 pg/R) 
and PCE/TCE (10 pg/R and 5 I.cg/B, respectively). From a depth of 0 to 39 feet 
bls, detections exceeding the guidance values for the primary compounds occurred 
at only 2 of 20 sampling locations. Of the 20 samples collected from 40 to 50 
feet bls, 5 had benzene concentrations and 1 had PCE concentrations exceeding 
Florida MCLs. All of these sampling locations were along the eastern edge of 
Herndon Annex. Including monitoring wells and DPT sampling, 27 groundwater 
samples were collected from greater than 50 feet bls at the site. Thirteen of 
these samples had benzene concentrations exceeding Florida MCLs, two had PCE 
detections, and five had TCE detections above Florida MCLs. 

The low number of positive detections of VOCs in both DPT and monitoring well 
groundwater samples in the interval above 40 feet bls would seem to limit the 
likelihood of a surface release on Herndon Annex. Two potential sources on the 
site, an aboveground storage tank (AST) at Building 602 and an underground 
storage tank (UST) at Building 607 were both removed; the AST was approved for 
clean closure, whereas the UST required a limited soil removal, which has been 
completed, and the contamination assessment report is being reviewed by the FDEP 
[ABB-ES, 1995b; ABB-ES, 19961). However, detections of the primary compounds 
from 40 to 50 feet bls are limited to samples collected on the eastern side of 
Herndon Annex. This indicates that a contaminant plume from an off-site source 
may have already moved through the site. The upward vertical gradient at the 
area of the 02PZ03A/02PZ04C cluster may bring contaminants upward from lower 
depths in this area. The primary compounds are most widely distributed from 
deeper than 50 feet bls to the top of the Hawthorn Group at the site. Data from 
upgradient locations indicate groundwater with low concentrations of PCE or TCE 
may be migrating onto the southeast corner of Herndon Annex from off site. Small 
concentrations of benzene were also detected along the western margin of the 
site. The site screening data are consistent with a benzene plume that has 
migrated onto Herndon Annex from an off-site source, and whose source is 
depleted. Further attempts to define the source(s) of contamination would very 
likely be futile. 

A summary of all DPT results can be found in Subsection 6.1.3. 
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5.0 SITE SCREENING - PHASE IV (1997) 

Site screening activities in 1997 were focused on further delineation of the 
benzene plume at Herndon Annex, and these activities eventually led to 
investigations in the Azalea Park Neighborhood to the east. Groundwater 
screening was accomplished with DPT, and screening results were confirmed with 
the installation and sampling of permanentmonitoringwells. Specific activities 
included the following: 

. Surface water sampling in Lake Barton to determine surface,water 
quality downgradient from Herndon Annex 

. DPT groundwater screening east of the east fenceline at Herndon Annex; 
DPT groundwater screening in the Azalea Park Neighborhood; installation 
of piezometer clusters in Azalea Park 

. Drive point installation and sampling in the drainage ditch east of 
Herndon; temporary well installation and sampling 

. Sampling of existing monitoring wells 

. Deep monitoring well installation and sampling at Herndon Annex; 
installation and sampling of monitoring wells in Azalea Park 

@-J 
5.1 FIELD PROGRAM - PHASE IV. 

I 
5.1.1 Surface Water Sampling. Lake Barton. On April 11, 1997, HLA collected 
three surface water samples in Lake Barton approximately 100 feet from the 
northeast corner of Herndon Annex in 6 to 10 feet'of water (Figure 5-l). The 
objective for this sampling was to determine if groundwater contamination had 
reached Lake Barton at concentrations that exceed surface water standards. The 
samples were collected approximately halfway between the water surface and the 
lake bottom. The samples were submitted for low detection level CLP TCL analysis 
of vocs. 

5.1.2 DPT Investigation No. 3 A third DPT Investigation took place as two 
separate field programs in July and September, 1997. The first field program (in 
July, Paragraph 5.1.2.1, below) took place along the east fenceline of Herndon 
Annex to determine if the benzene plume extends to a point just west of the.deep 
drainage ditch between Herndon Annex and the Azalea Park Neighborhood. The 
second field program (September, Paragraph 5.1.2.2, below) took place along 
streets in the Azalea Park Neighborhood after benzene contamination had been 
confirmed along the east fenceline of Herndon Annex. 

5.1.2.1 DPT Investigation, July1997 Groundwater screening with DPT took place 
along the east fenceline of Herndon Annex between July 21 and July 25, 1997., The 
purpose for the DPT investigation was to determine if the benzene plume mapped 
during prior site screening activities extended as far east as the deep drainage 
ditch between Herndon Annex and the Azalea Park Neighborhood. Screening took 
place at six locations (024100 through 024105, Figure S-l), with samples from 

P@% three to four depth intervals at each location. The groundwater samples were 
submitted to an approved laboratory for CLP TCL VOC laboratory analysis, in 

NTC-ESSRSAZ 
PMw.08.99 5-l 



552500E 5530001 LEGEND 

4 Phase I, II, or Ill soil boring 
and monitoring well location 
and designation (see Figures 
2-2, 3-1, and 4-l for 
designations) 

I 
AO2WOOl ' 

I - -- 

AO2WOO2 

A02w003 
n 

LAKE BARTON 

+ Phase I, II, or Ill direct-push 
technology exploration/sampling 
location and desjgnation (see 
Figures 2-2, 3-1, and 4-l for 
designations) 

Soil boring and monitoring well 
location and designation AZALEA PARK NEIGHBORHOOD 

Phase IV direct-push 
technology exploration/sampling 
location and designation 

Surface soil sampling 
location and designation 

% 
02lbA 

,.I 0 02lbB II A 

02T07 
02w001 

A 

Piezometer 
location and designation 

I % 8 ii Surface water sampling 
location and designation 

iI NAD North American Datum 
~(+ll&l2 ! IRA STREET / 

; NOTES: 

Grid shown is Florida State Plane Coordinate 
System, East Zone (0901) referenced to NAD 

i 1983-98. 

ri Al ii?Proaalo --C#Nll 

+ I 6ooqz2*J Drainage ditch ~--~------------_ \- 
QPPll$ 

KALMIA STREET 

I-ir FIGURE B-1 
LOCATION PLAN,, SURFACE WATER SAMPLING, 
CONE PENETROMETER TEST lNVESTlGATION 
NO. 3, PIEZOMETER CLUSTER INSTALLATION, 
AND OFF-SITE SENTINEL WELL INSTALLATION 
(PHASE IV, 1997) 

I 
I BASE REALIGNMENT AND CLOSURI 
1 ENVIRONMENTAL SITE SCREENING 
/ REPORT, STUDY AREA 2 

1 HERNDON ANNEX 

/ 
NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

I I I I I I I 
552500E 553000E 5535oOE 554000E 554500E 555000E 555500E 

-op\sa\o25yM1o.omc DEL-01 OS,os,98 ,o.Jam Au,ocm In, 
SCALE: 1 INCH = 400 FEET 



accordance with USEPA Level IV DQOs. Table 5-1 presents the sampling depths at 

,!@-! each location. 

5.1.2.2 DPT Investigation, September 1997 Groundwater screening with DPT took 
place in the Azalea Park Neighborhoodbetween September 9 and September 24, 1997. 
The purpose for the DPT investigation was to determine if the benzene plume 
confirmed in the July 1997 DPT investigation along the east fenceline of Herndon 
Annex extended beyond the deep drainage ditch and into the Azalea Park Neighbor- 
hood. Cone penetrometer tests took place at19 locations (024110 through 024130, 
excluding locations 024125 and 024126). Groundwater samples were obtained from 
20 locations (024110 through 024130, excluding location 02Ql26), with samples 
from one to four depth intervals at each location (Figure 5-l). The groundwater 
samples were submitted to an approved laboratory for CLP TCL VOC laboratory 
analysis, in accordance with USEPA Level IV DQOs. Table 5-l presents the 
sampling depths at each location. 

5.1.3 Piezometer Cluster Installation (September 1997) In order to better 
characterize local groundwater flow under the Azalea Park Neighborhood, three 
piezometer clusters were installed with the DPT rig between September 6 and 
September 24, 1997 (02PZO7C & 02PZ08A, 02PZO9C & 02PZlOA, and 02PZllC & 02PZl2A, 
Figure 5-l and Table 5-2). Each cluster consisted of a shallow (20 to 25 feet 
bls and deep (55 feet bls) piezometer. The shallow piezometers were installed 
with a lo-foot-long screened section straddling the water table. Deep 
piezometers were installed with a 5-foot screen near the base of the surficial 
aquifer. Table 5-2 presents the screened intervals at each piezometer location. 

5.1.4 Drive Point and Temporary Well Installation (September 1997) Four drive 
points (024106 through 024109, Figure 5-l) were installed along the base of the 
deep drainage ditch between Herndon Annex and the Azalea Park Neighborhood 
between July 28 and July 30, 1997. The purpose for the drive points was to 
determine if benzene-contaminated groundwater was upwelling into the ditch. The 
drive points were installed to a depth of three feet below the base of the ditch 
with a two-foot-long O.OlO-inch slotted screen section. 

In addition, four hand-augered temporary wells (OLD02100T through OLD02103T, 
Figure 5-l) were installed on July 30, 1997, along the east fenceline at Herndon 
Annex. The purpose for these temporary wells was to further delineate the 
benzene plume. The wells all had a five-foot screened section (O.OlO-inch PVC 
screen), and the bottom of the screened section varied from 10.3 to 12.6 
feet bls. 

5.1:s Sampling of Existing Monitoring Wells Many of the existing monitoring 
wells were sampled during the period of August 6 to August12, 1997. The purpose 
for the sampling was to determine if concentrations had changed since the initial 
sampling events as much as three years earlier and if groundwater parameters are 
favorable for promoting the natural attenuation of fuel-related contaminants. 
The wells that were sampled were OLDORq5& OLD0201A, OLD0204A, OLD0205A, 
OLD0206A, OLD0208C, OLD0209A, OLD0210C, and OLDO2llA. Monitoring wells OLD0202A 
and OLD0207C were not sampled as they were thought to have been covered with 
asphalt and soil piles and were assumed to have been destroyed. It later turned 
out that the asphalt and soil piles were near the wells, and the well locations 
were hidden by active anthills. Well OLD0203A was not sampled because the water 
table was below the screened interval. 

NTC-ESSRSAZ 

PMw.06.99 53 



I Table 5-l 1 
Summary of Direct-Push Technology Surveys, 

Phase IV, Study Area 2 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 2, Hemdon Annex 
Naval Training Center e 

Orlando, florida 

Depth of Groundwater 
Activity Location Investigation Sampling Interval 

(feet bls) (feet bls) 

CPT & Groundwatar kcreeming 

02QlOO 80 33943153 

02ca101 80 33,43,48,53 

02Q102 80 33,40,46,53 

02Q103 80 33,408 46,52 

020104 77 33,389 a48 

02Q105 77 28,34,41 I 47 

02QllO 53 23, 53 

02Qlll 53 2553 

02Q112 60 24,33,43, 53 

02Q113 60 23, 33,43,53 

02Q114 60 23,33,43,50 

02Q115 60 23,33,43,53 

02Q116 60 23,33,43, 56 

02Q117 60 23,33,43,46 

02Q118 60 18, 25, 33, 41 

020119 60 23, 33, 43, 53 

020120 60 20, 30, 45, 52 

02Q121 60 28, 35,44,53 

02Ql22 60 20, 33, 46 

020123 60 20,30,40,50 

02Ql24 60 58 

02Q125 60 23 

02Q126 60 (no samples taken) 

02Q127 60 23, 33, 43, 53 
02Q128 60 20, 27, 36, 44 
02Ql29 60 23, 33, 43, 56 
02Q130 60 23, 35, 45, 58 

. 
Notes: bls = below land surface. 

. ,_ ._ ’ ‘: ‘.’ 

CPT = cone penetrometer testing. 
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PMw.08.99 5-4 



Table 52 
Summary of Piezometer Installations, 

Phase IV, Study Area 2 

Activity 

Piizometer Installation 

Base Realignment and Closure 
Environmental Site Screening Report 

Study kea 2, Herndon Annex 
Naval Training Center . 

Orlando, Florida 

Location 
Screened Interval 

(feet bls) 

02OZO7C 50-55 

02PZO8A 10-20 

02PZOgC 50-55 

02PZl OA 20-25 

PPPZl 1 c 50-55 

02PZ12A 20-25 

Note: bls = below land surface. 

Samples were submitted for full suite CLP TCL and TAL laboratory analysis, plus 
pesticides andpolychlorinatedbiphenyls, alongwithtotalpetroleumhydrocarbons 
and explosives analysis, in accordance with USEPA Level IV DQOs. Samples were 
also analyzed for alkalinity, chloride, dissolved oxygen, dissolved iron (II), 
nitrate, nitrite, redox potential, pH, temperature, conductivity, sulfate, 
sulfide, total organic carbon, methane, ethene, and ethane. These parameters are 
useful in assessing natural attenuation processes that may be reducing the 
concentrations of fuel-related compounds in groundwater. Due to the turbidity 
in some wells (OLDO212C, OLDO213C, and OLDO214C), some of the parameters 
requiring calorimetric techniques were not measured. 

5.1.6 Installation of Additional Wells Monitoring wells were installed (during 
two separate mobilizations in August and December 1997. In August, three wells 
(OLD0212C, OLDO213C, and OLDO214C, Figure 5-l) were installed at Herndon Annex 
to confirm earlier groundwater screening investigations that concluded there was 
a benzene plume in the deeper portion of the surficial aquifer. The drilling 
program took place between August 12 and August 25, 1997. The wells were 
screened at depths ranging from 48.5 to 62 feet bls. One of the wells, OLDO212C, 
was installed at location 02POO5, where benzene had previously been detected at 
a concentration of 85 pg/R. Well OLDO213C was installed at location 02P102, 
where benzene had been detected at a concentration of 98 pg/R. The third well, 
OLDO214C, was installed in the northeast corner of Herndon Annex downgradient 
from location 02Q029, where benzene had been detected at a concentration of 40 
KS/J. 

Five additional wells were installed between December 1 and December 30, 1997, 
in the Azalea Park Neighborhood (Figure 5-l). The wells were' installed as two 
clusters. The objective of the first cluster (OLD0215A, OLD0216B, and OLDO217C) 
was to confirm that the benzene plume had not yet reached Wren Street and to act 
as sentinel wells downgradient from the plume. The second cluster (OLD0218B and 
OLDO219C) was intended to confirm the presence of a benzene plume near the 
intersection of Nancy Lee Avenue and Bobby Street. The wells were screened at 
depths ranging from 15 to 54.5 feet bls. 
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Boring logs and monitoring well installation diagrams for the five wells are 
presented in Appendix A. A summary of positive detections in groundwater 
analytical results is presented in Appendix B. A complete summary of groundwater 
analytical results is presented in Appendix C. 

5.2 RESULTS - PHASE IV. 

5.2.1 Surface Water Samplinn. Lake Barton The three surface water samples 
collected parallel to the shoreline of Lake Barton (Subsection 5.1.1) revealed 
detections of two VOCs. PCE and TCE were detected in sample 02WOOlOl at 6.2 and 
0.20 J pg/R, respectively. Sample 02WOO201 had a PCE concentration of 0.23 J 
G/R * The estimated "J" concentrations are below the reported detection limit 
of 0.5 jLg/R. For comparison purposes, the primary standards for groundwater in 
the State of Florida for PCE and TCE are 3 /.bg/l. The Florida Class III 
(recreation) surface water standard is 8.85 pg/R for PCE, and 80.7 pg/R for TCE. 

A summary of positive detections in surface water analytical results is presented 
in Appendix B. A complete summary of surface water analytical ,results is 
presented in Appendix C. 

5.2.2 DPT Investigations (July to September 1997) As stated earlier, DPT 
Investigations took place as two separate field programs in July and September 
1997. The results are discussed separately below for each of the DPT mobiliza- 
tions. Data obtained during all DPT investigations is summarized in Section 6.1, 
below. 

5.2.2.1 DPT Investigation, July 1997 The first field program consisted of CPT 
at six locations (02PlOO through 02P105), and groundwater sampling from three to 
four depths at each location. Table E-l of Appendix E presents the analytical 
results for each groundwater sample. Appendix F presents the CPT results.at each 
location. 

The analytical results of groundwater screening samples indicate that there is 
benzene contamination in the surficial aquifer along the east fenceline of 
Herndon Annex. Benzene was detected in 11 of 15 samples in four locations 
(02PlOO through 02P103) along the southern portion of the east fenceline at 
concentrations ranging from 5 to 152 pg/R. In addition, there were primary 
standard exceedances at location 02PlOO (43 feetbls) of TCE with a concentration 
of 6.62 pg/L, and at location 02P102 (53 feet bls) of 1,2'-dichloroethane (DCA) 
with a concentration of 6.05 pg/a. Both of these compounds have a Florida 
primary standard of 3 pg/1. Both of these samples also had benzene at 
concentrations of 152 and 98 pg/R, respectively. The remaining two locations 
(02P104 and 02P105) located along the northern portion of the east fenceline had 
no detections of benzene or any other volatile contaminants. 

A summary of the results of all CPT and groundwater screening for Phases II 
through IV is included in Section 6.1, below. 

5.2.2.2 DPT Investigation, September 1997 The second field program consisted 
of CPTs at 19 locations (locations 024110 through 024120, excluding 024125 and 
024126) and groundwater sampling at 20 locations (locations 024110 through 
024120, excluding 024126). Locations 024110 through 024120 and 024127 through 
024129 are located along the streets of the Azalea Park Neighborhood. Locations 
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024121 through 024125 are located along the east fenceline of Herndon Annex, and 
024130 is located adjacent to well OLD0206A in an area where the deep benzene 
plume was expected, based on previous screening results. Table E-l of Appendix 
E presents the analytical results for each groundwater sample. Appendix F 
presents the CPT results at each location. 

The analytical results of groundwater screening samples indicate that there is 
benzene contamination in the surficial aquifer in the western portion of the 
Azalea Park Neighborhood south of Wren Street. The highest benzene concentra- 
tions are generally deeper than 40 feetbls under the Neighborhood. Benzene was 
detected in 21 of 52 samples in 9 locations (024110, 024112 through O;!Q116, 
024119, 024120, and 024127) in the Azalea Park Neighborhood at concentrations 
ranging from 0.6 to 152 pg/l. In addition, there were primary standard 
exceedances of 1,2-DCA at locations 024113 (43 feetbls) and 024127 (53 feet bls) 
with concentrations of 3.81 and 3.96 pg/J, respectively. 1,2-DCA has a Florida 
primary standard of 3 pug/R. Both of these samples also had benzene at 
concentrations of 66.3 and 110 pg/R, respectively. 

The r,emaining DPT locations at Herndon Annex (024121 through 024125 and 024130) 
confirmed the presence of benzene and further delineated the benzene plume. 

A summary of the results of all CPT and groundwater screening results for E'hases 
II through IV is included in Section 6.1, below. 

5.2.3 Piezometer Cluster Installation (September 1997) Three piezometer 
clus,ters were installed by the DPT rig during its second mobilization in the 
Azalea Park Neighborhood in order to better characterize local groundwater flow. 
Each cluster consisted of a shallow (15 to 25 feet bls) and deep (55 feet bls) 
piezometer. One of the clusters (02PZO7C and 02PZ08A) was located along Brosche 
Road. The other two clusters (02PZO9C and 02PZlOA, and 02PZllC and 02PZl2A:i were 
installed further south on Ira Street. 

The piezometers (along with the monitoring wells in the vicinity) indicate that 
groundwater flow is northerly toward Lake Barton and that there is a downward 
hydraulic head difference, which varies from 0.92 foot (at piezometers 02PZO7C 
and 02PZ08A on Brosche Road) to 5.37 feet (piezometers 02PZllC and 02PZl2A on 1x-a 
Street). The large downward flow potential at the latter piezometer cluster may 
be due to a perched water table condition. Groundwater flow will be discussed 
more thoroughly in Subsection 6.1.3, below. 

5.2.4 Drive Point and Temporary Well Installation (September 1997) Four shallow 
drive points (locations 024106 through 02QlO9) and four hand-augered temporary 
wells (locations OLD02100T through OLD02103T, and samples 02G10001, 02G10101, and 
02G10301) were installed to determine the groundwater quality of water upwelling 
into the drainage ditch between Herndon Annex and the Azalea Park Neighborhood, 
and to fill data gaps in shallow groundwater data following the DPT investiga- 
tion. 

Eight groundwater samples were submitted to an approved laboratory for CLP TCL 
VOC laboratory analysis, in accordance with USEPA Level IV DQOs. Table E-l of 
Appendix E presents the analytical results for each groundwater sample collected 
from the drive point locations. Appendix B presents the summary of positive 
detections for the temporary well samples. Appendix C presents the complete 
analytical results for those samples. 

NTC-ESSR.SA2 
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Compounds detected in the drive points in the drainage ditch included benzene, 
cis-1,2-DCE, and methylene chloride. Sample 02Q10701 had the highest benzene 
concentration (25.2 pg/J!), and alsohad a cis-1,2-DCE concentration of 3.14 pg/R. 
HLA concluded that a portion of the groundwater plume is upwelling into the deep 
drainage ditch. 

'There were no detections of any VOCs in any of the temporary wells. Therefore, 
there does not appear to be any groundwater contamination in the upper portion 
of the surficial aquifer along the northern portion of the fenceline east of 
Herndon Annex. 

5.2.5 Sampling of Existing; Monitorinn Wells, Aunust 1997 An evaluation of 
natural attenuation at Herndon Annex is based on the limited wet chemistry data 
obtained at Herndon Annex in August 1997. Only three wells (OLD0204A, OLDO208C, 
and OLDO21OC) had a relatively complete data set, as the other groundwater 
samples were too turbid for accurate calorimetric field measurements (using Hach 
field kits). While the chemical data obtained has refined our understanding of 
the extent of the benzene contamination plume, the evidence of biodegradation 
occurring at the intermediate depths (greater than 40 feetbls) is contradictory, 
based on an evaluation of contaminant reductions as a function of time. For 
example, in wellOLD0208C, benzene concentrations increased from 21 pg/R in 1995 
to 35 jbg/l in 1997. Conversely, in well OLDO21OC, benzene concentrations 
decreased from 32 pg/R in 1995 to 7.6 pg/R in 1997. 

Assessment of the wet chemistry data on three groundwater wells seems to indicate 
generally favorable conditions for aerobic biodegradationat the shallower depths 
(dissolved oxygen data at 3.9 mg/R and oxidation-reduction potential of 280.9 
millivolts in well OLD0204A). At depths below 40 feet bls, however, conditions fcI---h 

that are slightly reducing (as indicated by negative redox potentials and 
dissolved oxygen readings from 0.82 to 1.85 mg/R) may allow biodegradation to 
proceed anaerobically through methanogenesis. However, the total organic carbon 
concentrations are low at these wells (2.9 to 4 mg/R), indicating that there is 
a limited food source for the native bacteria in the aquifer. Benzene is also 
a carbon source for microorganisms although the maximum concentration measured 
in the plume (0.2 mg/P at a DPT location) does not appear to be a significant 
food source. A treatability study could be completed to evaluate other remedial 
options, such as enhanced biodegradation. The treatability study would involve 
providing a direct food source (sugars) to stimulate bacterial growth. 

The results of the natural attenuation sampling are presented in Appendix G, 
Table G-l. 

5.2.6 Installation of Additional Wells, August through December 1997 Additional 
wells installed in August and December 1997 consisted of three deep wells at 
Herndon Annex and two well clusters in the Azalea Park Neighborhood. The three 
wells at Herndon Annex (OLD0212C, OLDO213C, and OLDO214C, [Figure S-l]) were 
installed to confirm earlier groundwater screen'ing investigations that concluded 
there was a benzene plume in the deeper portion of the surficial aquifer. 

Five wells in two well clusters were installed at the Azalea Park Neighborhood. 
The first cluster of wells (OLD0218B and OLDO219C) was installed to confirm the 
presence of the benzene plume near the intersection of Nancy Lee Avenue and Bobby 
Street. The purpose of the second cluster (OLD0215A, OLD0216B, and OLDO217C) was /a. 
to verify that the plume had not yet reached Wren Street downgradient from the 
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first cluster. The five wells were screened at depths ranging from 15 to 54.5 
feet bls. All shallow wells ("A" designation) were installed with a ten-foot 
screen straddling the water table. All intermediate and deep wells ("B" and "C" 
designations, respectively) were installed with a five-foot screen. 

Of the three deep wells installed at Herndon Annex, only OLDO213C, in the east- 
central portion of Herndon Annex, had contamination, with benzene at a concentra- 
tion of 83 pg/R (Figure 5-l). This well also had detections of cis-1,2-DCE, TCE, 
ethylbenzene, and 1,3,5-trimethylbenzene, although not at concentrations of 
concern. Wells OLDO212C (in the southeast portion of Herndon Annex) and OLD0214C 
(in the northeast portion of the Annex) did not detect any contaminants at 
concentrations of concern. 

In the first well cluster, benzene was detected in well OLDO219C at a concentra- 
tion of 53.5 pg/R. Other volatiles were also present at trace concentrations, 
including cis-1,2-DCE, ethylbenzene, and total xylene. The intermediate well in 
that cluster, OLD0218B, and.all three sentinel wells in the second well cluster, 
did not detect any contaminants at levels of concern. 
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6.0 SITE SCREENING - PHASE V (19981 

OPT concerns during review of the draft final report for Herndon Annex (AB13-ES, 
1998) included a recommendation that two additional monitoring wells be installed 
(intermediate and deep depth intervals) in the portion of the benzene plume with 
the highest contaminant concentrations, along with groundwater sampling in all 
monitoring wells for volatiles and natural attenuation parameters. The lwells 
were installed in the fall of 1998. 

6.1 FIELD PROGRAM, PHASE V, INSTALLATION AND SAMPLING OF ADDITIONAL WELLS. Two 
monitoring wells were installed in'october 1998 in the portion of the benzene 
plume with the highest contaminant concentrations, in accordance with an OPT 
decision. The two wells were located near DPT sample 024022, where benzene was 
detected at concentrations of 110 and 200 pg/J at depths of 41 and 61 feet bls, 
respectively (Figure 6-l). The two wells were designated OLD0220B and OLDU221C, 
and were installed with a 5-foot screen. Well OLD0220B was screened from 36 to 
41 feet bls, and well OLDO221C was screened from 56 to 61 feet blsc 

The wells were sampled on November 18 and December 21, 1998. Samples were 
submitted to an approved laboratory for USEPA Method 8260 VOC laboratory 
analysis, in accordance with USEPA Level IV DQOs. In addition, groundwater 
samples were submitted for analysis of light gases (methane, ethene, and ethane). 
HLAtook fieldmeasurements of naturalattenuationparameters (alkalinity, carbon 
dioxide, dissolved iron [II and III], dissolved oxygen, nitrate, oxidation 
reduction potential [ORP], pH, sulfate, sulfide, temperature, and turbidity). 
These parameters were measured to evaluate whether or not natural attenuation of 
benzene, toluene, ethylbenzene, and xylenes (BTEX) constituents in the shallow, 
intermediate, and deep portions of the shallow 'aquifer is a viable relmedial 
alternative. 

6.2 RESULTS, PHASE V. INSTALLATION AND SAMPLING OF ADDITIONAL WELLS. Both wells 
detected benzene at concentrations exceeding State and Federal maximum 
contaminant levels. Benzene was detected in OLD0220B and OLDO221C at concentra- 
tions of 46 pg/R and 50 pg/R, respectively (benzene was detected in the duplicate 
sample at OLDO221C at 56 pg/R). In addition, TCE was detected in both wells at 
concentrations of from 1.1 to 1.6 pg/R, versus a Florida GCTL of 3 pg/R. There 
were no other contaminants detected at or above regulatory limits. A summary of 
positive detections is provided in Appendix B. The complete set of analytical 
results is included in Appendix C. 

Benzene concentrations have all decreased by from 14 to 100 percent from the 
period August of 1997 to December 1998 (a 12- to 16-month period) in all wells 
for which there is a history of benzene detections (Appendix B). In no instance 
was benzene detected in a well that had previously not detected that compound. 
Based on this documented evidence of contaminant reduction over time, it appears 
that some aspects of natural attenuation (biodegradation, dispersion, dilution, 
and volatilization) are working effectively. The natural attenuation parameters 
(DO, ethane, methane, ORP, etc.) support this observed reduction. This trend is 
particularly evident when one compares the average concentrations of these 
geochemical indicators inwells outside (no benzene detections) versus within the 
defined plume (Appendix G, Table G-2). 
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Dissolved oxygen concentrations are statistically 10 percent lower (1.8 versus 
2.0 mg/R) in the plume than outside the plume, indicating that oxygen is being 
depleted in groundwater through aerobic biodegradation. Low concentrations of 
dissolved oxygen are associated with benzene biodegradation coupled to oxygen 
reduction. ORP readings within the plume are 30 percent larger (-138.7 
millivolts versus -106.2 millivolts), indicating that oxygen and other electron 
donors are being depleted through aerobic biodegradation. Byproducts of benzene 
degradation, such as methane, are much higher in the wells within the plume 
(383.5 pg/R) than the wells outside the plume (186.9 pg/R). Another byproduct, 
ethane, is detected only in wells where BTEX constituents are present. Other 
degradation products, such as carbon dioxide and sulfide', are higher within the 
plume, as would be expected in an environment where natural attenuation of BTEX 
constituents is taking place. The results of the natural attenuation sampling 
are presented in Appendix G). 
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7.0 HERNDON ANNEX, SUMMARY OF RESULTS. CONCLUSIONS AND RECOMMENDATIONS 

7.1 SUMMARY OF RESULTS. The results of all site screening activities are 
summarized and presented in this section. Subsection 7.1.1 contains a discussion 
on the geology and groundwater flow of Herndon Annex. The discussion is based 
on the results of the CPT, soil boring logs, and monitoring well and piezometer 
data. 

The results of all soil sampling and analysis are summarized in Subsection 7.1.2. 

The results of all groundwater screening by DPT, and sampling and analysis of 
permanent monitoring wells, is summarized in Subsection 7.1.3. 

7.1.1 Geology and Groundwater Flow 

7.1.1.1 Geology The surficial aquifer under Herndon Annex and the Azalea Park 
Neighborhood consists predominantly of quartz sand with varying amounts of silt 
and clay-sized grains, with some shell fragments. The lithology of these ' 
deposits varies both laterally and vertically, and is sometimes interbedded with 
red iron oxide-cemented fine sand, referred to locally as "hardpan." This 
hardpan layer was encountered in several DPT explorations, resulting in either 
refusal at depths of from 17 to 23 feet bls, or additional attempts to penetrate 
through the layer to deeper strata. 

The surficial aquifer extends to depths of up to 62 feet bls in this area and 
overlies the Hawthorn Group, which is typically described as a gray-green 
calcareous, phosphatic sandy clay, and clayey sand interbedded with thin 
discontinuous lenses of phosphatic sand, phosphatic sandy limestone, limestone, 
and dolostones (Lichtler et al., 1968). The Hawthorn Group in this area is up 
to loo-feet thick (Lichtler et al., 1968) and is an aquitard, impeding the 
vertical flow of groundwater between the surficial aquifer and the underlying 
1,200-foot-thick carbonate sequence containing the Ocala Group, the Avon Park 
Limestone, and the Lake City Limestone. 

The top of the Hawthorn Group was determined from eight soil borings and 37 CPT 
logs (Appendices A and F, respectively). The upper surface of the Hawthorn is 
relatively flat, as can be seen by the elevation contours of the upper Hawthorn, 
Figure 7-l. The well screen for the deeper monitoring wells ("C"-designation) 
was positioned just above the first major clay lens of the Hawthorn Group. 

7.1.1.2 Groundwater Flow Groundwater flow in the upper portion of the surficial 
aquifer is generally to the northeast under Herndon Annex with an easterly 
component near the deep drainage ditch. Groundwater flow is northerly with a 
slight westerly component under Azalea Park (Figure 7-2). The horizontal 
gradient for the water table under Herndon Annex is approximately 0.01 foot per 
foot. The horizontal gradient for the deep portions of the surficial aquifer is 
approximately 0.02 foot per foot. 

Permeability tests were completed on six monitoring wells during the week of 
March 30, 1998. These tests resulted in the determination of average hydraulic 
conductivity values for the shallow and deep portions of the surficial aquifer 
of 34.5 and 22.2 feet per day, respectively (Table 7-l). One may obtain an 
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estimate of the groundwater flow velocity at 
relationship: 

, 
v=E 

n 

where: K = the hydraulic conductivity 
i = the horizontal gradient 
n = the effective porosity of the aquifer, 
percent (0.030) 

Table 7-i 
Slug Test Hydraulic Conductivity 

Herndon Annex by using the 

(1) 

assumed in this case to be 30 

Results 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 2, Hemdon Annex 
Naval Training Center 

Orlando, Rorida 

Monitoring Well ID Slug Hydraulic Conductivity Results 
In/Out ft/min 1 ftfdav 1 cm/set 

ShdiOW w6i16: 

OLDO209A Out 

OLD021 1A out 

OLD021 5A out 

Average: 

Deep Wdts: 

CLDO208C out 

OLDO21OC out 

OLD0217C out 

Average: 

Total Average: 

Notes: ID = identitication. 
ft/min = feet per minute. 
ft/day = feet per day. 
cm/set = centimeters per second. 

3.1 x lo-2 43.9 1.5 x 10-2 

9.3 x 1 o’J 13.4 4.7 x lo” 

3.2 x 1U2 46.2 1.6~10.~ 

2.4 x lo-* 34.5 1.2x1o-2 

1.8 x 10” 25.9 9.1 x io-3 

2.4 x 10.’ 34.6 1.2x10-2 

4.3 x 10.3 6.2 2.2 x 1U3 

1.5x10-2 22.22 7.8 x 1O-3 

1.9 x 10’2 28.37 1 .o x lo-* 

The. groundwater flow velocity for both the shallow and deep portions of the 
surficial aquifer, based on measurements or assumptions of the above parameters, 
is approximately 1 to 1.5 feet per day. 

In deeper portions of the surficial aquifer, groundwater flow is northerly in the 
southern portion of Herndon Annex and northeasterly further to the north. In 
Azalea Park, groundwater appears to flow generally to the north toward Lake 
Barton, although there'is an anomalous groundwater "mound" along Wren Street. 
This anomaly may be due to a leaky seal above the screened interval in well 
OLDO217C, creating a similar water level in both wells (Figure 7-3). The 
horizontal gradient for the deep surficial aquifer varies from less than 0.006 
to 0.025 foot per foot. 
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Vertical head differences between the upper and lower portions of the surficial 
aquifer are presented in Tables 7-2 and 7-3. These tables present data ta.ken on 
February 19 and December 16, 1998. The February 19 data indicate that most 
portions of the site under Herndon Annex have a downward vertical flow potential 
with head differences of up to 5.37 feet, except for a single piezometer cluster 
(02PZ03A and 02PZO4C) near the deep drainage ditch in the southeast portion of 
the Annex, where the piezometric head differences are 5.95 feet upward, as would 
be expected near a feature with so much influence on'local shallow groundwater 
flow. 

The December 16, 1998, data are largely consistent with the data from Fe'bruary 
19, 1998; in that most of the vertical flow potentials are downward witlh head 
differences of up to 2.87 feet. Although measurements could not be taken in 
piezometer cluster 02PZ03A/02PZ04C (it was destroyed), the new well pair ,nearby 
(OLD0220B/OLD0221C) also indicates an upward flow potential (1.08 feet up). 

7.1.2 Soil As stated in Subsections 3.1.2 and 3.2.2, ten surface soil samples 
were composited from three areas where geophysical surveys had indicated the 
presence of landfill materials. Although unconfirmed by actual field verifica- 
tion, the landfill cover appears to be in the range of 1 to 3 feet thick, and in 
some areas may be greater than 3 feet thick. Based on field observations, the 
cover is mostly composed of fine to medium sand, but also contains occasional 
fragments of rolls of film, china, tableware, deteriorated drum parts, and 
medical waste. Several metals were detected at concentrations exceeding 
background screening values, but none exceeded Florida's corresponding SCTLs at 
any location. 

For these samples, only benzo(a)pyrene (at a concentration of 700 pg/kg) and 
dibenz(a,h)anthracene (190 J pg/kg) at sample location 02SO1301 exceeded the 
Florida SCTL (the SCTL for both compounds is 100 pg/kg for residential soil and 
500 pg/kg for industrial soil). No other organics were detected at concentra- 
tions above SCTLs or RBCs. 

7.1.3 Groundwater Groundwater screening at Herndon Annex was completed in five 
phases starting in July 1994 and ending in December 1998. DPT surveys :in May 
1995, October 1996, and September 1997 included CPT at 36 locations to depths of 
up to 80 feet bls, and the collection of 156 water and soil samples at 50 
locations to depths of from 13.5 to 64 feet bls. Benzene was detected at 
concentrations exceeding the Florida and Federal MCL at 30 locations in 59 
samples at depths ranging from 3 feet bls (in the deep drainage ditch between 
Herndon Annex and the Azalea Park Neighborhood) to 61 feet bls. The average 
depth for benzene detections exceeding the MCL was 44 feet bls. 

Twenty-one monito3ing wells were installed during site screening. Eight of these 
wells were installed in August and December 1997 to confirm the results of the 
groundwater screening investigations. Two additional wells were installed in the 
fall of 1998 to satisfy concerns of the OPT that the plume was adequately 
characterized in the area whe're the highest benzene concentrations had been 
measured during DPT investigations. 

The results of all site screening activities are presented as Figures 7-4 through 
7-9. Figure 7-4 presents a map showing the locations, depths, and benzene 
concentrations for all DPT samples that exceeded the MCL. Figure 7-5 presents 
a map showing all benzene concentrations in the depth range of 0 to 30 feet bls; 
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‘Table 7-2 
Water-Level Elevation Data, 

February 19, 1998 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 2, Herndon Annex 
Naval Training Center 

Orlando, Florida 

Location 
Screened Interval 

(feet bls) 

Top-of-Casing 
Elevation 

(feet above msl) 

Depth to 
Water 
(feet) 

Water Elevation 
(feet above msl) 

Vertical Head 
Difference 

(feet) 
Upward/Downward 

02PZOlA 
02PZO2C 

02PZ03A 
02PZO4C 

6.5 to 16.5 
55 to 60 

20 to 30 
55 to 60 

(destroyed) 
(destroyed) 

111.75 
112.20 

7.91 103.64 
2.41 109.79 

- 

5.95 up 

02PZO5A 
02PZO6C 

02PZO7C 
02PZO6A 

02PZO9C 
02PZl OA 

OLDO202A 
OLDO207C 

OLDO209A 
OLDO206C 

OLD021 1A 
OLD021 oc 

OLD0203A 
OLDO212C 

(147 feet apart) 

OLD0204A 
OLDO213C 

(212 feet apart) 

OLD0201 A 
OLD0214C 

(264 feet apart) 

OLDO215A 
OLDO216B 
OLDO217C 

OLD0216B 
OLD021 9C 

1otc 20 105.64 11.37 94.27 
55 to 60 105.42 11.27 94.15 

55to60 96.96 4.41 94.57 
10 to 20 99.04 3.55 95.49 

50 to 55 102.67 7.65 95.02 
20 to 25 102.60 2.45 100.35 

3to 13 111.27 7.27 104.00 
56 to 63 111.52 11.56 99.96 

5to 15 112.34 6.30 106.04 
60 to 65 112.31 7.10 105.21 

5to 15 107.14 4.27 102.67 
52 to 57 106.90 7.60 99.10 

3to 13 117.45 6.31 109.14 
57 to 62 116.04 10.66 105.16 

5to 15 110.03 10.24 99.79 
46 to 51 104.72 7.00 97.72 

7to 17 104.70 9.57 95.13 
43.5 to 46.5 102.74 6.32 94.42 

510 15 100.05 322 96.63 
26.5 to 33.5 99.97 3.14 96.63 
45.5 to 50.5 99.62 3.34 96.46 

29.5 to 34.5 
49.5 to 64.5 

102.17 3.20 96.97 
102.32 7.21 95.11 

0.12 Down 

0.92 Down 

5.33 Down 

4.04 Down 

0.63 Down 

3.77 Down 

3.96 Down 

2.07 Down 

0.71 Down 

0.00 Down 
0.35 Down 

3.66 Down 

Notes: Water-level measurements collected on February 19, 1996. ’ 

bls = below land surface. 
msl = mean sea level. 
- = not applicable. 
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Table 7-3 
Water-Level Elevation Date, 

December 16, 1998 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 2, Hemdon Annex 
Naval Training Center I 

Orlando, Florida 

Location 

02PZO7C 
02PZOBA 

02PZO9C 
02PZlOA 

02PZll c 
02PZ12A 

OLDO202A 
OLD0207C 

OLDO2OQA 
OLDO208C 

OLD021 1A 
oLDO2loc 

OLDO204A 
OLW213C 

(212 feet apart) 

OLDO201A 
OLD621 4C 

(284 feet apart) 

OLD021 5A 
OLDO216B 
OLD021 7C 

Screened Interval 
(feet bls) 

55to60 
10to20 

50 to 55 
20 to 25 

50 to 55 
20 to 25 

3to 13 
58to63 

5to 15 
6Oto65 

5to 15 
52 to 57 

5to 15 
46to51 

7to 17 
43.5 to 48.5 

5to 15 
28.5 to 33.5 
45.5 to 50.5 

Top-of-Casing 
Elevation 

(feet above msl) 

98.98 
go4 

102.87 
102.80 

102.12 
101.99 

111.27 
111.52 

112.34 
112.31 

107.14 
106.90 

110.03 
104.72 

104.70 
102.74 

100.05 
99.97 
99.82 

Depth to 
Water 
(feet) 

6.35 
5.51 

7.14 
6.54 

5.71 . 
5.76 

9.97 
13.42 

9.80 
10.01 

7.45 
10.08 

12.40 
8.97 

11.15 
9.38 

5.85 
5.78 
5.60 

Vertical Head 
Water Elevation Difference 
(feet above msl) (feet) 

Upward/Downward 

92.63 
93.53 0.90 Down 

95.73 
96.26 0.53 Down 

96.41 
96.23 0.18 Up 

101.30 
98.10 3.20 Down 

102.54 
102.30 0.24 Down 

99.69 
96.82 2.87 Down 

97.63 
95.71 1.92 Down 

93.55 
93.36 0.19 Down 

94.24 
94.24 0.00 Down 
94.26 0.02 up 

OLDO218B 29.5 to 34.5 102.17 6.60 95.52 
OLDO219C 49.5 to 54.5 102.32 6.77 95.50 0.02 Down 

OLD02208 36 to 41 108.26 7.78 100.48 
OLD0221 C 56 to 61 108.56 7.00 101.56 1.08 Up 

Notes: Water-level measurements collected on December 16, 1998: 

bls = below land surface. 
msl = mean sea level. 
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Figure 7-6 presents the benzene concentrations for the depth range of 30 to 40 
feet bls; Figure 7-7 presents the benzene concentrations for the depth range of 

I 40 to 50 feet bls; and Figure 7-8 presents the benzene concentrations for depths 
greater than 50 feet bls. Figure 7-9 presents a map showing the locations, 
depths, and concentrations of all other contaminants for all DPT samples that 
exceeded their respective MCLs. 

Figures 7-4 through 7-8 demonstrate that there is a benzene plume under Herndon 
Annex and a portion of the Azalea Park Neighborhood with concentrations up to 200 
/G/R - There is also evidence from groundwater screening that a minor benzene 
plume exists in the northeast corner of Herndon Annex (Figures 7-7 and 7-8). The 
benzene plume also has traces of several other fuel-related compounds at some 
locations, but not at concentrations of concern. 

Figure 7-9 demonstrates that there are several chlorinated solvents at 
concentrations marginally higher than their respective MCLs at locations and 
depths similar to benzene occurrences. These include PCA, 1,2-DCA (1,2- 
Dichloroethane), PCE, and TCE. However, none of these compounds occur at 
concentrations in excess of approximately two times the MCL, while benzene occurs 
at concentrations of up to approximately 100 times the MCL. It should be 
emphasized here that benzene was the only VOC detected in permanent monitoring 
wells at concentrations exceeding State and Federal MCLs. 

Most of the benzene plume is found at depths deeper than 40 feet bls, indicating 
the possibility that the benzene source is from further upgradient than the south 
Herndon Annex property line. The screening data do not exhibit any evidence of 
contamination flowing downward from the shallow portion of the surficial aquifer, 
indicating that the plume likely has migrated under Herndon Annex from off site. 
There are anecdotal accounts of a firefighter training area (FTA) upgradient from 
Herndon Annex that allegedly operated during the period from 1947 to 1962 
(ABB-ES, 1995c). As there are conflicting accounts of the exact location of the 
FTA, two locations are indicated on Figure 1-3. HLA hypothesizes that the source 
of the benzene plume is likely either the FTA or old fuel spills on one or more 
of the more than 50 parking aprons located both on Herndon Annex and upgradient 
(south) of the Annex on what is now The Executive Airport. The taxiways, several 
runways, and parking aprons where aircraft maintenance and fueling activities 
took place are shown on Figure l-3. 

Assessmentofbenzene concentrations andnaturalattenuationparameters indicates 
that there is evidence that natural biodegradation is occurring. The‘trend of 
benzene concentrations decreasing from 14 to 100 percent over a 12- to 16-month 
period demonstrates thatnaturalattenuationthroughbiodegradation is occurring. 

Figures 7-10 through 7-13 present a location plan and a series of geologic 
profiles, including one north-south geologic profile and two east-west geologic 
profiles through Herndon Annex. These profiles demonstrate the location and 
extent of the benzene plume, which appears to have originated from an off-site 
source upgradient from Herndon Annex. The absence of benzene detections in the 
shallow portion of the surficial aquifer and the decrease in benzene concentra- 
tions to the south is consistent with a benzene plume that has migrated onto 
Herndon Annex from an off-site source, and whose source is depleted. Further 
attempts to define the source(s) of contamination would very likely prove to be 
futile. 
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Figure 7-14 presents the concentrations of all contaminants exceeding screening 
criteria detected in permanent monitoring wells. Benzene was detected in six 
wells at concentrations exceeding the MCL. Aluminum and iron were detected in 
two shallow wells at concentrations exceeding background screening levels and 

Florida secondary standards, although not at levels that trigger human health 
concerns. There are no other contaminants of concern detected in groundwater 
from permanent monitoring wells. 

7.2 CONCLUSIONS AND RECOMMENDATIONS. 

7.2.1 Soil Only benzo(a)pyrene (at a concentration of 700 pg/kg) and dibenz- 
(a,h)anthracene (190 J pg/kg) at surface soil sample location 02SO1301 exceeded 
the Florida SCTL (the SCTL for both compounds is 100 pg/kg for residential soil 
and 500 pg/kg for industrial soil. The pattern of semivolatile contamination may 
be related to a global or basewide pattern of PAH contamination at NTC, Orlando, 
and is typical of urban environments. 

HLA concludes that the surface soil at Herndon Annex does not have contaminants 
at concentrations that justify the need for additional delineation or remedia- 
tion, given the fact that the intended reuse for the parcel is industrial. 
However, because of the presence of former landfills at Herndon Annex (Figure 
2-l), HLA recommends that transfer documents notify future residents of %heir 
presence, and that institutional controls be established to limit intrusive 
activities over former landfills and to maintain the existing cover. Such 

f-t 
restrictions would protect site workers from exposure to potentially harmful 
materials. 

7.2.2 Groundwater Deeper portions of the surficial aquifer at Herndon Annex and 
the Azalea Park Neighborhood have benzene contamination at concentrations that 
exceed State and Federal MCLs. The highest benzene concentration confirmed in 
permanent monitoring wells is 83 pg/R, versus a Florida MCL of 1 pg/R. During 
groundwater screening with DPT, concentrations as high as 200 pg/R were measured. 

The contamination may have been associated with activities related to aircraft 
maintenance on the various parking aprons on the former Orlando Army Air Base 
(Section 1.2), the alleged FTAs located south of Herndon Annex (Figure l-3), or 
solid waste disposal operations on Annex property (Figure 2-l). Because the 
primary chemical of concern is benzene, HLA recommends that future actions at 
SA 2 be handled in accordance with 62-770 Florida Administrative Code. 

Because of concerns regarding benzene contamination in the surficialaquifer, the 
Navy and the City of Orlando conducted a well survey and concluded that there 
were no permitted potable water wells in the Azalea Park Neighborhood that were 
screened in the surficial aquifer. 

Although there does not appear to be any residents that are using the surficial 
aquifer as a potable water source, HLA recommends that an evaluation of remedial 
options and a cost benefit analysis should be completed. HLA also recommends 
that a quarterly groundwater monitoring program of selected monitoring wells 
installed during this investigation be implemented. Samples would be collected 
and submitted for volatiles analysis only, and data would be evaluateld to 
determine if there are any trends in the increase or decrease of concentrations 

NTC-ESSRSA2 
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of contaminants. The monitoring program should include any private irrigation 
wells within the benzene plume. Concurrently with the groundwater monitoring f-5. 
program, HLA recommends that a focused risk assessmentbe conducted to evaluate 
potential exposure due to private irrigation wells known to exist in the Azalea 
Park Neighborhood. The results of the risk assessment should be included in the 
first quarter monitoring report. After a period of one year, the monitoring 
program would be reevaluated to determine if additional remedial measures are 
warranted, or if natural processes are causing a reduction in contaminant. 
concentrations. 

HLA further recommends that a temporary groundwater-use restriction be imposed 
for the shallow portion of the surficial aquifer pending results of the 
groundwater monitoring program. The groundwater-use restriction should include 
an advisory to the St. Johns River Water Management District and the City of 
Orlando that no surficial wells are to be permitted while the restriction is in 
effect. Local residents shouldbe issued a groundwater-use advisory warning them 
of the potential hazards from using the surficial aquifer as a potable water 
source. 

HLA recommends that after institutional controls and the chosen remedial 
alternative (monitoring) are in place, SA 2 be made'eligible for transfer, and 
that the site be reclassified from 7/Gray to 4/Dark Green. 

The undersigned members of the Orlando Partnering Team concur with the findings 
and recommendations of the preceding investigation. 

ency, Region IV Date 

tal Protection 

_.- , 

U.S. DeGartmedk' of the Navy Date 
\.". ,< 
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APPENDIX A 

SOIL BORING LOGS, 
MONITORING WELL CONSTRUCTION DETAILS, 

AND GROUNDWATER SAMPLING FIELD DATA SHEETS 
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CJUARTZ SAND: white to off Wile. clean, fine-to 
. . . . . . . . . . 
;q;;:j;;:.:;;:.:: 

medium-grained, even sorling good t0 moderate ~::..::.*.‘:... .‘.‘.:‘.‘.‘:.‘.‘.’ 
‘oundig. 

~):...*:..::.~,. .:I.;.;>:‘.:: .,1..? 

SILTY QUARTZ SAND: Brown 10 black. fine-to ‘7,‘2 sM 

aedium-grainecl. good sOrtin& good rounding. . 
;?/J 

33 

33 

TX3 7.. % 
K, z,/ 

:LAYEY SAND: Bbck. fine-to meciiim-grained, QOOCf .-.- x 
sorting. firm, moderate plasticity, moist. -.- 

-.- 

S 

I 
10 ! 

I 

0 ! 

6 

0 

0 I 
I 

5 

2 

3 

0 

! 
7 1 

0 

3 

CLAYEY SAND: Black. trace trav. Bly, very Mud 
-.-. 
.m.- 

some organic silts, rlighl OdW. -.-._ 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-a- 
-*-. 
.-.- 
w.-, 
.-.- 
-.- 

CLAYEY SAND: Black, sofl. c&an, slight odor, slight 
.-.- 
-.-. 

reddish lint. .-.- 
-.--. 
.-.- 
-.-. 
,-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-a- 
-.-. 
.-.- 

l I 
-.- 
.-.- 

;lLTY QUARTZ SAND: Brown, fine-grained, good 
borling, appears good to moderate rounding. 

posrhole 

posthole 

42.&2 

W2.1 

4 e4.3.4 

43.2.4 

3,5,6,10 

45.f.B 

Ea7.s 

2.8,16,5 

3.7.21.25 

l&IS,8 

8.18,25.48 

1.2.5.10 

1.4.14.31 

5.6,17.35 

4.11.15.25 

4.8.12.21 
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Rojoctt GRAC NTC Group 1. Site Screening tmm OLD-02-O?C 80LlpM 

C&nt: SOUTHNAVfACENGCOf4 COlWwtor: Groundwater Protection. Inc. Jo0 U CTO-IOT 

‘Jorthbgz 153522.88 :. .- E8sUlrg 552788.75 1 MtO StUbU 02/08/04 caqltd: 02/f2/Q4 
I t 

kthoui 8.25” Honow stem auger cwqdir: 2in. SaOOfWdhtG 57-82 ft. 

1OC o&v: llW2 Ft. Tm of OWQ Porta FID 84Ft. t Dpth to P IO i Ft. 

ABB m S. Grietens... WOUdevWpmntdatC 021WO4 , - str: Study Area 02 

soalRock oescr#ial 
ma CaYnlS 

Continued from PAGF 1 

IO- 

IS- 

IO- 

5- 

O- 

5-- 

0- 

10 

0 

I5 

0 

0 

0 

0 

0 

5 

3 

4 

0 

0 

0 

SILTY WART2 SAND: Brown to green, alternating 
with Sandy silt, fine-grained, leaning toward clayey. 

QUARTZ SAND: Brown lo tan, slightly silty, line-to 
medum grained. good sorting. good to moderate 
rounbmg. 

QUARTZ SAND: Dark brown, trace silts, fine-10 
medium-grained, loose, trace coarse-graineo 
phosphates, trace clayey ranU, lens - brown to 
0-y. \ 

QUARTZ SAND: Gray to dark gray. fine-grained, 
slightly ctayey. loose, good sorting, trace 
phosphates. 

;ANDY CLAY: Gray, fine-graineb sand. QWtt, good 
sorting, medium Stiff clay, moderate to good 
plaslicity. 

I - approximate depth 

F 

1.8.8.13 

2.4.7.18 

5.11.17.21 

4.3s.o 

3A3.10 

21,2,4 

WOhJJl 

4.3.7.8 

3.8.11.9 

52.8.0 

12.3.8 

--. 

1x5,15 

&2.4,4 

2.2.2.3 

/ I 

/ # 

/ I 

31 

‘,. .’ 

; .’ 

. - .‘. 
:.- 
.- .’ 

:’ - :, 
.: - 

- : 

,::, 
z:..:; . 
‘.‘::.‘.: 
z:..::.. 
._..., 
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~ojm& BRAC NTC, Grow I. Site Suctrrino YI IQ OLD-02008c Barhg ID: 028008 

3ynk Sa.mUW’FAtiNGCOM Cabtrrtorz Groundwater kolection. Inc. Job m CfO-107 

wr tmg: 63063I.81 Eostkg 55286.08 m;r &itrct ‘ij2/ijiii$- md 02114/96 .- _ _i -I 
- 

*plod: 8,25- w00w stcli auger mw 2h- ‘.. -8e1W hk 60-65 ft.0 5 htrctbn MWt 0 

COC e&v: 112.31 Ft.‘ . Type of OVW Porta FIO Totl dpth: 66F 1. ‘Ogiit to 8 7 8 Ft. 

lree R8p2 w. Olson ’ b&8 amH8pnnt 88tc 02/I4/96. . ,Stl: Study Are8 02 

i 
a f aa 

!: 
r_ soa/Roclr Dcrawm #a 

-.s 00 
. LaDoratory 

i 
s BlOWS/Cll. a 

,Q= SamoleIO. v) -,o 00 Ma coxIoenl1 0 CL =- ii P 3 I 2 v) 

0 SILTY QUARTZ SAW: Tan 10 Dfowtl, QOOd 3Orting, ‘:?.‘I:‘.?: Sf’ 
,......... posthole . . . . . . . . . . / / 

fine-to medtum-grsine0, good to moderate rounding. , 
‘:.“:.‘::. ,. . . . . . . . . . . . . ; :...;‘( ‘,... ‘.S. . / / . : ‘.’ 

0 ,....I . . ...*... .:..:..:.. pOsthOle 4 / . . . . . . . . . :y..:*..: .,.. . . . . :..:.. ,....,.... / I ‘~;,~.‘;.:‘;.‘: . ..*...... ,::..: .,., ‘:... f+ 4 
:.~.:‘.~.~.~.:~.~ n/e ,..:...*:,.;:... 142.3 .~.‘...‘.:~.‘.‘.:’ / / . . : . ,. ,. . . . 

5- .:.I:..:.. ..+.A . . . . . . . . . . “.>,.‘{ .,‘Z’( .; ,. 
: ,:.y,;.‘,;,:;‘, . 

3 .:..:.* .,. . . . . . . . . . . 2.4.5.3 ~::..::..i:..: :.‘.‘.~.:~.~.‘.:’ ‘;.,“;.~..:.‘. . . . . . .:‘.’ “f .;. .:..r:.. . . . . . . 
2 

. . . . . . . . . ::,a . . . .:;.’ . ::::.5 ::/: 2.2.3.6 ‘;‘I ‘..*. ‘I .$.(.,‘,. . . . . . . . . . . ,..., 8 ,....: :... .:..: ,... ,....,.... ‘l:.‘:..,‘:... 
IO- 0 .‘.:~.‘.::‘.‘.~.’ ‘y; .f:: . . :: ‘,. 45.7.8 . . . ,......... ‘,:;.“;..;(“’ 

SILTY 9UARTZ SAND: Black. mOStly fine-gtained SW 
I tub-rounded. 

,‘Y..r;, 
2.3.3.4 

YG? 

A+ 0 z/. 7 3,4,6,9 

5 5 15- 7.. 2 
1 

\ 

A? 
3,9,14,18 

/W 
0 

93 
2.18.22.23 

33 
!O- 0 “/ % 3.8.11.12 

5 5 
% ’ 

0 %ii /. 

(/ 5 
3,+8.23 

%, 2 
n,e SANDY SILT: Dark brownish-qay. fine-10 // ML 

,;*p 
9,22.42.50+ medium-grained. sub-rounOeQ Sli!f, sill matrix. trace 

5- clay. I 
9 SANOY SILT: Light Drown, faint rollen egg odor. .;:g 18.21.33.31 

I 
‘Y/T> 

0 Al;/? 2.4.4.17 

‘y( 

O- 0 ,y& 2.3.9.22 

(74 
0 55’ 5.6.10,!5 

/ 
SILTY WART2 SAND: Medium Drown, fine-lo 

0 
‘Y.,‘? 94 

medium-grained, sub-roundecl, good sorting, non 4.6.2.12 
plastic, wet. faint rotten egg odor. 

‘A/ % 
s- H-Y.’ ) 
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komE GRAC NTC, Group I. Sile Strtming m bt OLD-02-D6C 

-E SDUTHNAVFAENGCDW CartfUta: Groundrsler Prelection. hc. 

1; tthhg 153063L8f Emthg 552815.08 Date StrtM. 021WQ5 

Jo6 b.i CT0407 

TOC crm.: 112.31 Ft. 

AGG Repz w. Olson 

fypr of ovwt Porta FID 1 Tbttidptk 66Ft. ‘.‘: Opth Id. ‘8 7 t Ft. 

Noldrmoprnt dltc 02/14195. . -- Situ Study Area 02 

- soiuRock clt&criitim ” -. 
me commmtr 

Continued from PAGF 1 
- 
75X 
- 

00% 

- 

80% 

- 

IcQll 

- 

50X 

- 

80X 

- 

75% 

- 

BOX 

- 

80X 

- 

25% 
- 

S/IO! 

- 

nr 

- 

nr 

- 

BOX 

- 

00X 

- 

90X 

- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

nr 
0 

n/e 

nr 

0 

0 

0 

SILTY QUARTZ SAND nerlium brown, cleener, some 
dark Brown clayey sand lenses 6 45S’Bls, some 
coarse concrelions. 

XJARTZ SAND: Tan lo brown, fine-to 5, 
wxWn-grained sub-rounded. some tsn silt, some 
Black sand. roundecl. fine-to m&m-grained 6 
5r’ea 

WART2 SAND: Green lo gray. fine-lo 
nedium-grained. some silt, non pl8Stit. 

;ANoY CLAY: Gray, fine-grained S&ICI. ~oocl sor ling, 
nedium stiff clay. moderate to good plaslicity. 

t - epproximete depth 

2,5.6,7 

2645 . * . * 

2.43.4 

12.4.3 

2.4.3.6 

3.3.3.4 

7,7,6.6 

3.3.5.5 

404.4.6 

6.6.5.10 
6.12.12,6 

10.6.9.9 

.-.. 
5,r.0.17 

woh,?.6.10 

6.16.14.19 

3.3.2.4 

-. 

~ 

-. 
,. 
-. 
-. 
-. 
- 
Z. 
-. 
-. 

. 
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uarrm 63063L59. 

Ythod: 6.25” HOUON stem auger 
-. ..A 

rot da: 112.34 FL 

hBB R0Q.t n. Olson 

E&tirq~ 552827.79 ‘. .- Dole stUW 02/22/95 
. . 

CashgaG 2in Wooned ht.2 5-g ft.bls 

Porta FiO 
- ‘.. . -. ^ 

Typr, of W toladptk lh." _ 

mdefomnnt WI: 02/22/95 . 

ODthto O?lFt. -- 

Str: Study Area 02 

80% 

SILTY QUARTZ SAND: Brown, dry. 

QUART2 SAND: Of I-while, fine-lo medium-graineb. 
some sill. 

3UARTZ SAND: Gray lo brown. fine-to 
nedium-Qrained, trace sill, sucwoundecf. non ptestii; 
fry. 

WART2 SAND: Black, fine-lo medium-Qrained, silly, 
*et, rotten eQQ ocfor. 

f - approximate depth. 

DOSthOle 

posthOle 

2h2.3 

t2.3.4 

3A4.5 

U2.2 

3.3.4.5 

:.... 

2.4.6.8 
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kojoct GRAC NTC, Group I. Site Screening UOB ta OLD-02-w 0omJ M 02Boro 

UanE SOWINAVFACENGCOM contrwtor: Groundwater ProtectiOn. Inc. Joe m CTO-107 

UorlW 1530833.54 E8sm 55335642 - : mtCr BtUUd 02/22/05 2 cognd 02/23/S 

IWIDU 8.25’ Hollow stem auger . . cesmqaez 2in sannd bl~ 52-57 ft. b shotnllon bmt 0 

TOfi O&T: 108.QO Ft. :’ Trprof OVW PortsFID TOW dpltc sff 1. &th LO 0 IO B Ft. 

A88 Ropz W. Olson HBB dMloprnt all: 02/23/05 . . .:-< SilC Study Area Oi? 

-I 

5- 

IO- 

IS- 

20- 

25- 

a 

0 

0 

0 

0 

0 

0 

0 

2 

5 

0 

1 

1 

1 

1 

0 

SILTY QUARTZ SAND: Dark IWOW, fit-10 
medium-graincd. sub-roundea non pl8ttic. 

QUARTZ SAND: Tan, slightly silty, medium-grsintd. 
non plastic. 

jILfY WART2 SANO: Dark gray, some plant debris. 

SILTY QUARTZ SAND: Gray, clayey, stiff. damp. 

SILTY QUARTZ SAND: While to tan sand lens 020.5 
.o 23.5’. 

:LAYEY SILT: Gray, trace sancY, moist, sliphlly 
&Mc, some sandy horizons. 

B 
Blows/B-in. s 

I 
: 

posthole 

fU.1 

3.3.3.2 

DOSthOle 

1 _A a ABB NVIRONMENTAL SERVICES. INC. 



to)rct: GRAC NTC, GWW 1. Site ScrminO mB ID: OLD-02-W Borhg IO: 025010 

urn& SOUTHNAVFACENGCDM Cartractor: Grou+ater PrOleCliML be. Jo0 Noi CTO-IOT,, 
._, ̂ ..n_l__^YII 

vortwl@ 1530933.54 EoBI~~: 553355.32 .. - Oltr rtmt.U OZ/@I!J CoqnU 02/23/05 

kthod: 6.25” Hottow stem auger CmbqeBz 2-c ~BWW hti 52-57 ‘i& sRot=tmI 0 

I IOC ebvz 106.90 Ft. Ty#ofm PortaFID TdWdpUr ‘Sk.“- -‘. [JpmlO OtOBFt. .,, 
._ _*,a- 

m5 Rip: w. Olson wd m Wez 02123185 . SiW Study Area 02 
I,,-- ..I . . . . . . . . ̂ .__” ,_“__ ,.(_,,. ^ ^__ 

soiuRock oera*rm 
and c-ts 

SANDY SILT: Gray, siiQMly dastic, wet. SOme Clay. 

SILTY QUARTZ SAM): Gray, medium-grainea 
sub-rounded, non plestit, wet, lens of tan silty fine 
sane from 40’ to Il’bls. 

QUARTZ SAND: Greenish-gray. meaium-grained trace 
silt, some black clasls. 

CLAYEY SAND: Greenish-gray. tine-to 
medium-grained. SliQhtly plastic. some brown fine 
grsrel-sired chert clasts. 

i - approximate aepth 

PAGE 2 of OLD0210 ABB ENVIRONMENTAL SERVICES. INC. 
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. 



a 
7 
1 
t 
a 

-1 - -’ -’ -‘..- 
4% -‘- l -‘- 
n5o 
n’sa’ 

- -‘- I -I- 

Hg 
- -‘-‘-I- 

-‘- l -‘- 

3 r; 4c+1 LdHcL i voc 



Pro#cE BRAC NTC, eiroup I. site SCreminQ tm I(]: OLD-02-w Bwm li): 028011 

mt SOUTHNAVFACENGCOM Cantrrtoc Groun~alff Protection. Inc. Jo0 )k: CTO-107 

Wthh# 1530026.40'~' ::. EIlUlg 553367.01 mt88tWtW 02/22/95 ~d:O2/22/85 

Whoa 695' HONOW Stem auger CIIhgbh'zin. Sannd ht2 5-15 ILbls kotntton mt CI 

TOC O&Y:’ iO7.H Ft. typi of OWk Porta FIO TOW atk 16Ft. f&th to 8 7 8 Ft. 

ABB R8pz. n. Olson tMUambOrnt68tc 02/22/95 , Sitei Study Area 02! 

B 
Blo*r/6-in. a 

‘c 
% 

5- 

SILTY QUARTZ SAND: Dark brown, fine-to 
medium-grained. sub-roundea non plbstit. moist, 
trace clay. 

332’2 SAND: Gray to brown, fine-to 
y -, -3.-..:-grained. sub-roundea wet. 

SILTY WART2 SAM): Brown, some wood debris. wet, 
clay lense OlSets. . . 

! \ 

6 - approximate depth. 

Posthole -7 

ttt1 

1J.U 

3.64.3 

3,4,4,4 

1.3.2.3 

-2 

c / 
, / 

,- -. 
Z. -. 
-. - 
-. 
,, -. 
-. 
-. -. 
z. -. 
-. -. 
-. 
,. -. 
-. -. 
-. 
Z. -. 
-. -. 
-. 
,, -. 
-. -. 
-. 

1, 

,‘. -. 
-. -. 
. 
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volt BRAC ~fc, Orlando, Group I, Site ScreeM well fD: OLD-02-12c Roving No.: OLD-02-12C 
L , 

mk. SOtJTHNAVFACENSCOM Job Na: CTO-107 

~tractor: &i&n ’ -‘. _ 
.i _.~ ,__ Dae ,- os,&r ‘:. 5. (v&f&: i-&Q]Ql 

sm fnt: 53-58 ft. bls Protecuoir kv& i, 
,,... _. 

I&@& Hollow stern Auger CasIngsbe: NA 

lroundElevt NA * Typa of OVLC: Porta FlD totd depth m=t. Dpthtoi iit. 

.aggcdby: (‘GM. _ Well Dembfment Date: sltc: Study Area 02 

5 * “0 4 9, 
Sample IO 0 B gz Soil/Rock DeSCrlPtlO” 3s ” P 5 . 

(Depth) : 5 B 2 
Blows/8-in. 

&iz and collnents gg 3 
D (Type) Z d g v) 

8 

Post-hole to 4 feet. 
/ 
/ 

/ t 
4 / 
II f 

k Gray to light brown ilty’&;i P6Grlji‘%rteU, SOit, :j;.j;<..I : SP / I 
. . . . . . . ‘sm.7 s- loose. Wet below 0 feet bls. 
*. . . . . . . _ . ,. . : . . :: . . . . . . . . . . . . . . . . . . : .: .:.. . . :. . . . . . . . . . . . . . . . ,. 

7.W.8 

. . I.. Q,5,0,6 

lo- 
10,12,7,11 

throughout. Hard, brittle. 
11,0.10,0 

l5- 6,7,10,0 

1 16.35,51,50 
Light gray to light brown clayey, sandy Silt. 
Percentage of clay increases with depth. BeCOmeS 
softer, looser with depth. 14.21.34.57 

20- 
11,&22.10 

10.12,14,14 

ES- 5.8.7.8 

12.17.24,27 

11,15,12,21 

30- 
0,11,17,21 

10,11,17,22 

35- 5,10.11,14 - 

PAGE 1 of OLDO212C AE.EFNVIRQNMEW%l SFRVICES.INC. 



.- 

Robt: BRAC NTC, Orlando, Group I. Site Screaning 
I Wdl ID: OLD-02-12C I Borhg No.: OLD-02-12C 
I 

‘a mcnt: SOUTHNAVFACENGCOW . . - Job Na: CTO-107 

Contractor: Custom Date started: 08/12/Q7 compttd: 08/12/97 

‘I Method: Hollow Stem’Auger csrhgshe: NA Screen Ink 53-58 ft. bls Rote&Ion kv& D 

Ground Ekv: NA Typa of DVk Porta FID Totd daptk 86Ft. Dpth to $ 9 Ft. 

Loggedby. PGM Wdl Devebpatmt Date: . . Bloc Study Area 02 

40- 

45- 

/ 

50- 

55- 

60- 

65- 

s z -u- n’ 

5 
%if 

Sample I0 g E w - soil/Rock Descflptlon pi s 
0 Blows/B-In 

0 
(Depth1 g g pB 
(Type) 

and cements 
w 52 

g" P 

% 

Continued from PAGE f 3 lo 

I Tan to brown silty sand. Poorly sorted. Loose. 
7.10.13.22 

8,10,11.15 

11,14,25.25 

0 l.Q,14.23 

0 4.5,8.11 

0 Q,10,12,17 

5 

,e- to coarse-grained sand. 

lB,12,18.22 

0 10,15.21,29 

NA 

Olive green silty fin 
Poorly sorted. Loose, wet. (Hawthorn) 

_ 

. . . ::. ::. . .’ . . . . . . . . .’ .: .:.. . . :. . . . . . 1.. ‘: 2.. . .‘*. 
. ::. ::. . . . . _ . . . . . . . . : . . : : . . . . . . . . . . . ‘.. ..-. ..‘.. 
. :::::. . . . _ . . . . . . ‘... ; . :::.t-. . . . . . . . . . . . . . . -* _ ‘. _. . . :. . . . . . . . . . . . . . . . : . : . :::.::.. . 

7,8.10,13 

7,$lLl4 

-z- 

10,14.16,12 

Q,13,13,18 

20.19.18.26 

Olive green silty, sandy clay with phosphate nodules. 
Soft. low plasticity. 2,1,1,3 

1.2,2,1 

TD 
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tobet: GRAC NTC. Orkhdd, Group 1, Site Screening 

mt: SOUTHNAVFACENGCOM 

atr8ctor: Custom -..- 

l&hoe Hollow Stem Auger 

3round Elev.: NA 

.oggecl by: PGM 

WI ID: 0L0-02-13c sortng No.: OLD-02-W 

‘. Job Na: CTO-107 

we started: 08/WO7 t%JRpiici OBIH/O7 . I 

CethgSke:NA’ Screen Ink 44-40 k”‘bis Protectkm km& 0 
.aI 

Type of 0W Porta FID Total depthi 54Ft. opu, to g 0.5 Ft. 

WI Development Date: Site: Study Area 02 

s- 

15- 

EO- 

!5- 

-. 

0 

0 

0 

0 

0 

5 

2 

2 

2 

2 

0 

2 

2 

Light brown silty sand. Poorly sorted, with 
i nterbbedded layer of dark &own , organic-rich silty 
! sand. Soft, loose. Wet below 0 feet. Cemented from 
1 il to 14 feet. 

I 

somock oescrlptlon 
and cements 

Post-hole to 4 feet. 

\ 

t,.y.:..y.,y 

. . . . . . 
. . . _ ,. . . .’ 

. -. ., : ,- 
. . . . . . . . 

. . ‘.... .*.; 

. : _. : .- 
. . . . . . . 

I. . . *. . . . .+ 

. : , . : . 
. . . . . . _. . 

I . _ . : . : . . 
. : . : . . 

. . . . . 
. . . . . .’ . . . : 

_--__---- ---- 

ran to brown clayey, sandy silt. PercentSge of clay 
raries throughout. Stiff, friable, wet. 

ran, silty fine-grained sand. Grain size increases 
dith deDth. Soft. loose. ::. :. . ; . . . . . . : -:..:.. . . . . . . . . ,. ,. . . ; ‘. . . : . . . . ,. . ,. . . : 

LL 
.:..:.. . . . . :.. . : ‘..‘I j. . . . . . . . . . . . . . . . ..: . ; : . . . : ‘_ , . . . . . . ::.. ::..: 

13,11.13,10 

7.8,0,11 

10,12.12,18 

7,10.24.23 

27,>50 

24,34.37,50 

15,30,>50 

_ -- 

16.30.33,41 

17,16,10,14 

10,12.27,18 

0,18,10,22 

5.w.4 

PAGE 1 of OLDO213C ABBENVfRONMENTAl SEfWESJNC. 



probt: BRAC NTC, Orlando, Group I. Site Screening 

I &nt: SOUTHNAVFACiiGChM 

. ...* 
Will 3D: OLD-02-13C Borh~ Not OLD-0:2-13C 
, ,^U. Lb j, ,. I ..,,*a, ,i.i/ , L .,,,. “. II ,._ i li 

Job Na: CTO-107 

Contrsctoe Custom 08te 8taa oa/wo7 CoRpitd: 08/15/07 

M&ho& Hollow Stem Auger CnskqSlte:NA’. Screen I& 44-40 ft. bls Protectbn kvek D 

Ground Elev.: NA Type of OVk Porta FID Totd dcptht 54Ft. Dpth to !j 0.5 Ft. 

LogW by: PGM Wall Dmebpmnt Date: Sltc: Study Area Oi! . 

g E Sample ID g 2 m - 4i z 
n’ 

5 
aii 

SoWRoCk Descrlptlon On s 
It 0 Blows/B-In. 

0 
IDepth) ; 8 Q g 
Uype) a- and coments 

8 d I” 
52 

Continued from PAGE 1 =i $ 

7 

+v*Q 

4.4,8,14 

35- 10,14,20.21 

11,14,17,20 

C?- . . . . . . . . . ; : :::.::. . . : : . . : : . , : 
:::::::. 16,22,23.25 
. *. . . . *. . . . . . . : . . : . . . . . . . . . . . ; . . . *. . . . ,. . : . . : ..* 

0*14,11,17 

15- 6,10,11,14 

.'!... ::..: 8,15.15,20. . . . . . . . . . . . . . . . *. . . . . i. . : . . : . . . . . . . . . . .: ,: . . . : : . . : ,. 
. .: . . . . . . ..-...: . . . . . . : . . : . . 4,3.2,3 ..a . . . . . 

SO- 
Olive green silty clay. Soft, loose. 

2,4.3,4 

O- 

PAGE 2 of Otb0213C ABE FNVIRONMFNTAI SFRyuzFS INC. 
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plowt: BRAC NTC, Orlando, GrOUP 1, Site SCrefNinQ 
well ID: OLD-02-14c 9orhg No.: OLD-02-14C 

“W ? “~-“-.‘a*~,~.~~~ 
cpent: SOUTHNAVFACENGCOM JobIn: CTO-lO7 

contr8ator: Custom -. Date rtwte 08/l4/07 Corplta 08/14/W 

)Mhod: Hollow Stem Auger CmhgBkezNA. Scram Ink 4l-46 ft. MS Ratectbn kv& 0 

Ground Eke NA Type of OVC Porta FID Total depth: 5OFt. Dpth to 3 11 Ft. 

Logged b$’ PGH WeUDwebpaatDatec Sk Study Area 02 

z 2, ri 
2 . Sample ID 

8 E 
[Depth) D ; %a Soil/Rock OescrlDtlon H8 s 

,“iL 
D (Type) % g 2 = 

en0 cements 
0 gg x Blows/B-In 

fn = % 

Post-hole to 4 feet. t A 
/ / 

S- 
Dark brown silty sand Organic rich. Soft, slightly 
stiff. Dry to 11 feet bls. Slightly cemented from 3.3.507 

8.0.8.7 

lo- 

15- 

20- 

‘. 
‘\ 

Brown orange silty sand Poorly sorted. C%%ii6s 
with depth. Iron staining in places. Wet, soft. 

6.7.5.7 

5,8.7,8 

14.42,43,40 I. 

11,0,10.15 

. 15,23,25,32 

2.. 

t5,18.20,33 

11,15.2l.27 

30,30,50.50 

!5- 15.25,20,35 

3,6,0,12 

3,%,0,11 

IO- 

c-of FNVIRONMWTAl -C. 

- 



Project: BRAC NTC, Orlando, Group I, Site Screening 

Went: SOUTHNAVFACENGCOM . 

“& ‘& ijtb-i02-14C 
b&q No: OLD-O2-14C 

,_- _ ,_ ., Job Nn: CTO-107 

Contractor: Custom I I -. Date rtarte m/w07 - .-. compltd: 08/14/07 

Method: Hollow Stem Auger - 1 CWrqBke: NA. - screen hk 41-48 ft. MS Rote&m &vet D 
1 

bund Ekv: NA Type of OVLC Porta FID 

Logqcdby: PGM well oawt Date 

1 Total depth’ 5OFt. Opth to J! 11 Ft. 

Sltc: Study Area 02 

f r e 
5 . Sample ID 0 $ m - 

IDepth) f 5 $ z 
ti 

EC 
SoWRock Descrlptlon g b 

,on 9 
ana cements 0 

a$ = Blows/B-In. 
0 [Type) 0) m- 

c%:“I” Continued from PAGE 1 5 ii 

35- 

IO- 

5- 

O- 

5- 

60- 

0 

0 

5 

0 

0 

5 

0 

0 

0 

0 

Brown, olive to dark green si!ty clay iJith lenses of 
silt, sand and shell fragments.; Clay, wet, low 
Dlasticity. 

lark green silty clay. Soft, moderate plasticity. 
iighly cohesive. Dry. 

rcl 

sp 

sp/cL 

3.6.8,8 

3.6.12.16 

0.14.10.27 

7,11,10,22 

11,13,10,27 

7,7.0.15 

0,14,10,30 

3.7.0,ll 

3,4,5,4 

‘2. 

3,4.5,4 

PAGE 2 of OLDO214C ABB ENV~ENTAL~VICSJNC. 
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SepieLoa2ionlD: ). -. , b” 
Time: Shfz 0940 En& l’t3n qmuf80fsampl.r: CSP 

-‘- I . 1’ 

-‘- t -t- 
-‘- I -I- 
-‘- I -I- 
-‘- I -‘- 
-‘- ’ -‘- 
-‘- ’ -‘- 
-‘- I -‘- 



plowt: BRAC NTC, OrIan& -&ki$“i; ‘$iiig %%&nin@ I 
Wdl IDz OLD-02-ISA Borhg Not OLD-OP-15A 

. ..* 
1-t: SOIJTHNAVFACENGCOW , jl.” _^ _ __._.. ‘.. ’ Job Na: CTO-107 

.i .i 
&&r#toc custom -:**;-. ‘-. . .-. .- Oete rtertect WOllQ7 .: . . . ,_ Coapttd: 12/01/97 

N&h& Hollow Stem Auger Cash~Stzez NA sciem I& to-4 ft. tils Rote&on krit D - 

Ground Elevt NA Type of OW Porta FID Totel depth: 15SF t. . ..- opth to 0 7 Ft. 
,.. Q>“>,.. 

Logged by. PBM wall oembpment Date: 
. -; . . ~ .: Sk Study Area 02 

aox 

- 

50% 

- 

TO% 

- 

30x 

Soil/Rock DescrlptlOn 
and comentt 

Post-hole to 4 feet. 

Dark brown silty sand. Poorly sorted. Cemented in _ 
places from l’-8’. Soft. Het below 7’. 

-----_-----w 

Light brown silty sand. Well sorted. 

- 

sp 

4,4,4,H 

28,30,30.26 

2,5,Q.21 

2, 

2,8.7,9 

5,?.8.10 

PAGE 1 of OC00215A 488 ENV-TAL SFRVICES.NC. 
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.?‘--?x 



Pro@& BRAC NTC, Orlando, Group 1, Site Screening 
I Wdl CD: OLD-Cl?-16s I Borhg No.: OLD-02-16B 
I I 

. b. “S.,. A 
mt: SOUTHNAVFACENGCDM -- - ..1... -. _ Job No.z CTO-107 

c#rtr&oc C”&’ ‘.’ -. . . ’ ; _, ‘. Data rMab: l2/03/87 -. c#pHa 12/03/07 

Netho& Hollow Stem Auger CWn@SkcNA Screen Ink 28-33 ft. MS Rotectbn bet D 

GroundEkv: NA ..-. Type of DW Porta FID - lotd.depW 33SFt. Dpth to J! 7 Ft. 

Laggad by: PGM .. . . Wdl Developmat Drk Sltc: Study Area 02 

s 
5 . Sample IO 0 6 
&;r 
0 

(Depth) i 5 
IType) al 

c? = 

SolVRock DeKrlPtiOn 
and cements 

* 

Post-hole to 4 feet. 

Dark brown silty sand Poorly sorted. Cemented in 
places from f-8’. Soft. Wet below 7’. 

_. _ ._ -~~----~~~ --- 
Light brown silty sand. Well s&ted. ” 

Tan silty fine-grained sand Poorly sorted. No 
gradation. Moderately soft, 10058. 

Gray brown silty fine-grained sand. Some partially 
cemented, green silt in lower section. 

TD 

::y’:*: sp 
.:;. . . . .:: 
. . . *. . _ . . . 
: ;...~-a~;. .z : . . 
&.::,.... . 
.‘-. . :. . . :.‘: 
. . . *. . . . . . 
.r.:.::. . 
.: : : 
:: : :: : : 
::..:.:... . ..‘.“.‘.. 
::::.1’. . . ...*..: 
:::.1.:. . . . . . . . . . . . 
.1*:.1.:. ..*.: .*.*. 
.::. * .’ .: . ‘:.‘:‘.” 
:.;.1.. . . . . *. . . . . . 
.‘:. :. . .: . 
I. . . . . . 
;*..a: sn 

. . . 
:*-+*’ 

. ..o 
,‘•-: 
.-....’ SP ‘:.‘::.‘: . . . . . :::(: . . . . ..: 
:::.:::. . . . . . . ; .::... .:. . . . 
). . . ...‘...’ . . . : . . 
:.“:“’ . . . . ‘.‘.’ 
:::.::: ‘:.‘::.‘: 
::::::. 
: . . : : . . : 
::::::. ‘:.. .-. . : 
::: .Z..~.. . . . . . _. .. . . : . ::. . . . . :.-:‘...’ 
:::.::. . :..:‘:: 
:::.::. :.-::..: . . . ::. . :. . 
. . .’ : . . : ::. :::. : . . : . . : 
:::.::. . :::;:: 
::::::. :::::: 
::::::. :::::.: 
:::::. . . .- . . . 
,:.* . . . . :..,.. 
:.‘:’ .:: 
::::::. . . . ” : . : 
::. ::. . . _.. . . . . ,..’ ::. ::. . : . . : ; . : 
::::::. . . . 

BIowt/6-In. 

4,4,4,l1 

26,30,30,2G 

2.5.0.21 

5.6,ll.l2 

2v6.7.0 

5,7,8,10 

7,7.0.10 

a,o,i2,12 

3,;5,12,14 ._’ 

5,8,11,10 

5.0,10,11 

10,11,11,16 

3A6.5 

5,10,16,12 

7,0,0,17 
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voo)ect: BRAC tiTC,Orlando, Group I, Site Screening YallIlkOLD-02-17C B#wNo: OLD-02-17C 
_.-.. _~ 

j. /: .&-* 

mt: SOUTHNAVFACENGCOW , Job Na: CTO-IO7 

=#rbactor. Custom" '-.- 
._ -- Dote *tarted: !2/02/87 Complt& 12f 02f 97 

lkthod: Hollow Stem Auger 
csrhgm ,,A . . . ): Screen Ink 45-50 ft. bls Protectbn kvet 0 

Bround Ekit NA- 
. . . 

Type of Ovwt PortaFfD fotddepth:56Ft. Opth to !J 7 Ft. 

I 

Soil/Rock l3?scrlptlon 
ana c0ments 

Dost-hole to 4 feet. 

Dark brown silty sand. Poorly sorted. Cemented in 
olaces from 1’4. Soft. Wet below 7’. 

---- ---mm---- ---- 

_ight brown silty sand. Well s&ted. 

. . . . .’ . _ . : : . . :::.‘.: : . : * . . : : , . : : .’ .: . ‘. -: . .: . . . . . . . . . . : .t .: .:. .: . A; : . . . . _ . : . :::.:::. . . . . . . . . . . .’ .‘. .: . . :. . ;. . . . . . . . . . . . . . . 

II 

:.--:::.,.-. . . . . . . . . . *. ; . : _. : . . . . . . . . . . . . : . ..::..: , ::::::. . . . . . . . . f.’ ; . . . ::. ::. . .’ . . . . . . . ; . : _. : . . ‘i.’ . . . ‘: ..:-:. .: .:.. . . :. . . . . . . . . . . -.. 

- - - - - - - - - - - - - 
‘an silty fine-grained sand Poorly sorted. No 
padation. Moderately soft, loose. 

::. ::. . 
. . . . . 

. . . . . . 
::. :::. 

,: : . : . : f : 

::. . . 
. . . ._ . . . . . .. 

.:..:.. 
. . . . . . 

. . . .’ . . . . . 
. : . . 1 . . 

. . . . . . . ,. 
. . . ,. . . 

: : -. . : : : 
. . . . 

.’ . . . ; . . . . 
. :: : .- 

. . . : . . . . . 
.. . . . . : 

::. ::. . 
. . ; . . . . . ; 
. . . . :.. 

. . . . . . 
. . . . . . . . . ; 

.:..:.. 
,: :, ::: . . ..: 

. . . ::. 
: : 

‘,.‘:.‘.‘:.‘: 
. ............ .:. .......... 

--- - - - - A - - - - - .. ,:. .......... 

Gray brown silty fine-grained sand. SOme Partially ............. . . .:..:. : : 
cemented, green silt in lower section. ............ 

... . .... .:: .... ............. : : . : . . . . . . . . . . . . .‘ . . . : . : . : . . . . . . 
LL 
,. . . _. . . : .:.. . . . ::. . . . . . . . . . . . . . . ..: . . . ::. . . . . . . . . 

4.4,411 

20,30,30,26 

2.5.9.21 

5,6,1lJ2 

2.6.u 

5.7.8,lO 

' 7.7.0,lO 

8,9,12,l2 

$5.1224 

5,8,11,10 

5,8,10,11 

10,11,11,16 

3,5,6.5 

5.10,16,12 

7,8,8,17 

10,11,11,10 

PAGE 1 of OLD0217C ARR ENVmLSERVICES.‘INC. 



,. 

RoJact: BRAC NTC, Orlando. Group I, Site Screening 
wdl ID: OLD-02-1x BOhtg No.: OLD-02-17C 

C5ent: SOUTHNAVFACENGCOM Job Na: CTO-101 
contractoc cujtom ,, L > ,‘. -:* ..“- , 

Date stwtcd: l2/02/87 compttu ‘12/02/07 

WethoU Hoiiow Stam Auger CashgSkec NA Soreen Ink 45-50 ft. bls Protsttkn bva: D _, 

Ground Ebv: NA Type of DW Porta FID fotd dqHhz 5SFt. 09th to $ 7 Ft. 

Logged by: PGM Wdl Devebpnmt Datr SW Study Area 02 

5 
f ‘* g- 

et 
Sample ID g z ,o - .i 

(Oepthi z 5 jj g 
Soil/Rock Description 

end comments 
;; s 0 810wt/6-in 

0 (Type) 0 (D- 
::“2 

52 z 
Continued from PAGE 1 7 0-l 

. . . . . . . . -: . . . . . . . . SP 
:.I-:.I-.-. _ . . _ . . . . . . . : . : . :::.::. . . . . . . . . 

Olive green silty to coarse-grained sand with 
alternating layers of clayey fine-grained sand. Wet 
throughout. Percentage of clay increases 47’-40’. 8,16.22,2.3 

40- 

8.14.22.2’7 

14.10.23,20 

t5- 

iO- 
Dark green silty clay. Clay moderately stiff, 
moderately plastic. 

55- 

Olive green clayey shell congiomerate. 

TO 

.: . :: 
4,4.8,8 

7.lOfLl5 

‘“- 

;0- 

is-- 

PAGE 2 of 0. bW@ FNVf&?J#ENTAI SFRVUZESJNC. LDO217C 
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Wur LawI E&P. uua. 
~EkCUW%lkW 
-PbP kuv8m 
,hu.tnmeuu 
- -- 

YeI No 

c- - 



Robt: BRAC NTC, Ortando, Group I. Site Screening 
I Wei! fD: OLO-02-t8B I Borlrrg Uoz OLD-02-18B 

~8rjnt: SOUTHNAVFACENGCOM 

c0ntmctor. Custom --. 

U&b& Hollow Stem Auger 

Ground Ekrt NA 

logged by: PGM 

: . 
_ - Job No.i CTO-107 

_. D* ,tcrtcd: ,2,05,Q7. - ._ :.” ,+ ! ~f&“iiio^51~,’ 

..,.” 

CsrhgSlts:NA A Sm fntt’ 29-34 ft. bls Protectbn kvet 0. _ 

Type of OVHG Porta FIO Total ,&pth: 34SFt. Dpth to 3 7 Ft. 

WellDemlopment Data - .’ L Slt& Study Area 02 

s - 
r sample 10 =; 

(Oeptn) 
:: 

i 

5 
WIJ. 

0 (Type1 
8 

8. 
al 
= 

soil/Rock oescrlotion 
and comments 

Tan to yellow silty sand; poorly sorted: slightly .---.... SP . . . . . . . . . ; 
0 . . *:<.*-.::... _ 

cemented. Soft, loose. Saturated below 7 feet. . . . . . . . . . . .’ 2,2,4,6 
...:*. . . . . I..‘. 
“f...:‘: ..: . .- 

0 :: . ::*: : ..:j... .’ 2.3,3,4 . . . ::. . . . . . . . : . . : : . ::::::. 
::..::..: 0 -:::::. 8,11,20,@ 
::.*. -:...- 
‘.:..‘::.~. 
‘; .‘.. .::.- 
. :, :::. 0 ;. ; .;’ I j’ 11,10.11.21 

‘*.::**:;.y 
. _. : .- 

‘.:.-.:‘.- .: :. 2 .‘e-..’ SW 10,12,18.24 
jray-brown clayey, silty sand (percentage of clay 
ncreases with depth). Sand fine-grained D L.-e 

0 : l -.*’ 
throughout . . . 7,9,913 

l . ..e 

.‘e. .. 

0 ; i..e 6,14,13,10 
: . . : . 

. ; .; 

0 .’ l .**’ 5,5.4,7 1 ;.e _-_-_-- -----. 

0 
‘ellow clayey, silty sand, percentage of silt/sand j;,:;:.:: SP 

. . . :’ . :. ‘. 4,4.8,10 :onsistent. Wet, soft, loose. . . ,....,. : . : :::.::. . . . . . ,. . . . ; 

0 Above grades into yellow-brown silty sand. : : : . . 
,..’ . :” I.’ :s: . 2,2,2,4 . . . : . ‘. ‘. . . . ,. .. .,. : . : :::.::. . ,: : . .:’ . . . . : I-’ 

1 ::. :::. 6.4.4.5 . . . . . . . . . . : . ‘. . . : . . . . . . . . . . . . . . . . . * . . 
: : : . . . . . . . . 0 . . . ,:: . . . . . .‘.. 2.4e5.4 
::. ::. . ::..::..: . . . . . . . . . . . , . . . . . . . . . . : 0 .:..:.. 1.1,2,2 

Iark green clayey, silty sand, percentage of clay 
. . . . . . . ..‘..“. ‘.’ :... I.. ::, . vzreases with depth. : ; . . . 2 : . . : . . 0 . . :. ,. . . . . . . tt0.1 : : . . . . . ,. . . . . . . . : : . . : . . . . . . . . . 

0 ::.. cc..: . . . ::. . :. 3 2,2.2,2 
,. . . ; . . . . . 
.::. . :.. . . . . 

‘0 

Post-hole to 4 feet. 

5- 

lo- 

15- 

!O- 

!5- 

O- 

5- 

PAGE 1 of OLtiO2186 APR FNVWTAL SERV1CES.C. 
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Ro)ett: GRAC NTC. Orlando, Group I. Site Screening 
well m: OLD-02-1QC Borhg No.: OLD-O2-tQC 

clcnt: SOUTHNAVFACENGCOM .I& NC CT0407 
,* 

contrsctor. Cuttos .‘i . ,’ 1 Data rtrrts6: t2/04/Q7 CampIt& 12/04/Q7 

wethod: Hollow Stem Auger hshgslte: NA Scram Ink 48-54 ft. bls Protection &vet D 

Ground Ekv.: NA Type of OW Porta FIO fotd deptk S8Ft. Dvth to 0 7 Ft. 

Loggedby: PGM WdlDwc)oprmtDatc: St& Study Area 02 

e 

5 
0 .= G u- 6 

3 
& e 

Sample ID x o (IP - 

0 
(Depth) ; 9 5 g 

SoWRock Description g,o ‘5 BbUS/6-ill. 
(Type1 m- and corents 25 aI 

gK I” 
qn 3 

Tan to yellow silty sand; poorty sorted slightly 

------------- 
Yellow clayey, silty sand, percentage of silt/sand 
consistent. Wet, soft, loose. 

Above grades into yellow-brown silty sand. 

increases with depth. 

ABB ENVIRON~FRVUZESJNC. PAGE 1 of OLDOZlQC 
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plobct: GRAC NTC. Orlando, Group 1, Site Screening 
W@l ID: OLD-02-1QC Borhg Not OLD-02-1QC 

nt: SOUTHNAVFACENGCOW Job Na: CTO-107 
., . ‘. 

fhtractoc Custom Date rtartcd: 12/04/87 ” &$ts 12/04/Qf”‘-’ ‘- I’ 

M&ho& Hollow Stem Auger 

Broundkv.: NA 

Logged bv: PGM 

CaalngB&e: NA Sacca fnt: 49-54 ft. bls Protectbn kvet 0 

Type of OW Porta FID Total depth: 58Ft. Dpu, to $ 7 Ft. 

WdltkvekwmmtDate Sltr Study Area 02 

40- 

45- 

c 

jO- 

jS-- 

;0- 

K- 

-1 

5 r s o- n’ 
5 Sample ID g g g= SolwRock OescrtDtion 

00 

eif 
00 3 

(Depth) z 
2 

$2 u 
0 (Type1 

and comsents 
BE 
Jz$ z 

~lows/6-in. 

5 K 2 c Continued from PAGF 1 5 UY 
.-. _;^_ _ __ _ ,. r - 

1001 
- 

40% 

- 

20% 

- 

60X 

- 

40% 

- 

40% 

- 

dax 

- 

40% 

- 

50% 

- 

70% 

- 

SO% 

- 

90% 

- 

sp 

0 

0 

0 

0 

0 

‘3 

0 

0 

0 

0 

0 

4.61516 

Q,l8.10,15 

B,lO,Q.18 

11.31.30.36 

0.21.24.33 

10,8,11,13 

7,QA8 

5,10,12.11 

2,0,0,1 

z 
2.3.44 

TO 

PAGE 2 of OLD021QC AM FNVIRO~AL S-C. 



. 

Sample taddon ID 

_ 

, 

. 

-r 



Project Nun~r: 0 2 5 :30* a5 DW: 

Sarirple Location ID: p” cZba-2, ‘% 
Time: Start 1425 Ed: I>20 ” ‘SlIturn bf Sampler: CSP 

na 

tz 
- 
- 

-1 - 
4% - 
nm 
ntfso; 

- 
- 

“*P. - 

-’ !;I-- 
-I- -t-t-, 
-‘- I -I- 
-‘- I -I- 
-’ I -‘- 
-‘- I -‘- 
-‘- I -‘- 
-‘- I -‘- 



2s - 

30 - 

3s- 

40 - 

u5- 

1 

IL, , -2 , L . YNI 



60 4 
I 

!“I . . 

/ 1 

. 
K--k. 
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Appendix B ’ 
Table B-l. Summary of Detections in Surface Soil Analytical Results 

Herndon Annex 

I 

Naval Training Center, Orlando 
Orlando, FL 

( Background 1 SCtL for 1 RBC’ for 1 RBC3 for Industrial 1 I I I I I 
Sample ID Screening 1 Residential Soil’ Residential Soil Soil 

Sampling Date 
02SOl201 02SOl301 02SOl401 02SO1501 02SOl601 02SOl701 
Q-Jun-95 Q-Jun-95 

Volatile Organics, uglkg 
Q-Jun-95 Q-Jun-95 13-Jun-95 13-Jun-95 

Toluene 300,000 
I 

16,000,000 n 41 O,OOO,OOO n 
I 

rSemivnlatile Omanira. tin/h a- I I I I I 
1 IJ 

7 ~m--l-Iw 
- - - - . . _  - . - - . . -  - . = - . . . - - ,  - = , . .  J 

Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)ftuoranthene 
Cht-ysene 
Dibenz(a,h)anthracene 
Fluoranthene 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Pesticides/PC&, uglkg 

4,4’-DDD 
4$-DDE 
4,4-DDT 
alphaChlordane 
Aroclor-1254 
gamma-Chlordane 

1 ,I 00,000 2,300,OOO n 61 ,OOO,OOO n 240 J 
1,400 880 c 7,800 c 410 

100 88 c 780 c y$gg#i$ 
1,400 880 c 7,800 c 680 - 

2,300,OOO 2300000 n 61 ,OOO,OOO n 1100 
15,000 8,800 c 78,000 c 610 

140,000 88,000 c 780,000 c 700 
100 88 c 780 c ‘.‘::::::::::qg@ ::::::::::::::.:., .., J 

2,800,OOO 3,100,OOO n 82,000,OOO n 940 
1,500 880 c 7,800 c 670 

1,900,000 2,300,OOO n 61 ,OOO,OOO n 180 J 
2,200,000 2,300,OOO n 61,000,000 n 970 

4,500 2,700 c 24,000 c 
3,200 1,900 c 17,000 c 3.9 1.7 J 2.3 J 
3,200 1,900 c 17,000 c 4.5 5.2 5.5 
3,000 490 c 4,400 c 

600 1.6 n 41 n 
3,000 490 c 4,400 c -. 

I h I Inorganics, mglkg 
Aluminum 2088 72,000 78,000 n 1 ,OOO,OOO n 580 J 216 J 428 J 689 J 777 J 
Barium 

1350 J 
8.7 105 5,500 n 140,000 n 12.2 B 2.2 B 6.4 B 6.9 B 

Beryllium 
4.7 B 

ND 
5.9 B 

120 0.15 c lc 0.02 B 0.03 B 
Calcium 

0.04 B 
25295 ND 1000000 1000000 973 J 58400 J 482 J 614 J 9270 J 

Chromium 
7870 J 

5 290 390 n 10,000 n 1.6 B 1.9 B 0.9 B 1.8 B 1.8 B- 
--. 

1.9 B 
Copper 4.1 105 270,000 n 1,000,000 n 5.9 1.8 B 4.7 B 9.3 3.1 B 
Iron 

2.1 B 
712 23000 23,000 n 610,000 n 1760 J 173 J 264 J 1320 J 779 J 

Lead 
434J 

14.5 500 400 400 30.1 J 23.2 J 16.5 J 2.7 J 8.7 J 
Magnesium 

6.5 J 
328 ND 460,468 460,468 123 B 353 B 19.5 B 37.5 B 93.2 B 95 B 

Manganese 8.1 1600 1,800 n 47,000 n 12.9 6.9 2.6 B 8.3 6.5 5.5 
Mercury 0.07 3.7 23 n 610 n 0.65 
Silver ND 390 390 n 10,000 n 
Sodium 

0.58 B 
91.4 ND 1 ,ooo,ooo 1 ,ooo,ooo 13.1 B 3.6 B 5.9 B 

Thallium 
4.9 B 

2 ND ND ND 
Vanadium 

0.49 B 
3.1 15 550 n 14,000 n 0.55 B 2.6 B 0.55 B 1.3 B 

Zinc 
--7.9 B -----1.9‘B 

- , 23,000, , 23,000 n / 17.2 610,000 n 58.8 6.8 10.9 
I Of3 

1 0.031’8 i 0.03iB 1 0.04lB 1 O.OSj-jo.66t-1 

I 
1 25.91 1 11.41 I 791 t 
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Appendix B 
Table B-1. Summary of Detections in Surface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Background SC 1 L for RBC’ for RBC3 for Industrial 
~~~~~~ In CrrPPninn 1 Rpsiden+iot Ceil * Daeir4ontinl Snil Soil 02s0180, 02so,gca n.wJn~nnl A--“---* rmrno.nr 

-” ,.,-.*.,. J I.--.--..LIw ““ll I\\I..IU-.l .,..I ..-a. --.. 

73-Jun-95 
) “LO”&“” I (“LsuLuU I ( ULDUL IV I 

Y.x,,,~,.. ,- 

Sampling Date 13-Jund; ) 13-Jun-95 1 13-Jun-95 1 13-Jun-95 

Volatile Organics, uglkg I I I 
I I I I I I 

300,nnn 1fino0no0 n 410.000.000 n 21J l/J I il.1 I I I Toluenp ,- I 

olatile Organic% uglkg 
phthylene 1 
(a)anthracene 
bhwene I 

Ben: ‘. .- .’ zo(n)ttuoranmene 1 
-c I-L ?\..--_I_-_ Psa..n.n ” Il.-.~r~,lYrlI 

. ” I ---a---, I~ I 1 I 
,-“I .-v---s--- .. 

I I I I I 
( I 3 Innmen I ~)wmnnnl.. I cz4nnnnnnIn 

I , I ““,““” L,J”“,“V” I I I I 
1,400 880 c .,-..- - 

100 88 c 7801~ t I -+-t---f I I I I 
880 c 7.8001~ I 

-t 
I I 

I 
I I I 

I I I I 

Pyrene 
rh.r*iriA~r,DPPr *m/kn 
rcatIb,us~,r YY.7, .yJ'..Y I I I I I I 

4,4’-DDD 4,500) 1 2,7001c 1 24,0001c 1 I I 1 1 130/D 

4,4-DDE I I 1 e,.,-.f . nnnl... I 47nnnL I Al I I 141 

4,4-DDT I I d,ZOU] 1 1,YUUIC 1 II,U”U,C ( 14, 1 1 I I -.. 
“fin,- I ,iAnnlr 1 7AlI ! ! 1 2.71 

Aroclor-1254 I 6001 1 i.oln c I I I I I 
gamma-Chlordane 1 m3,0001 I 4901~ 1 

I 2.81J 
., .-- - I I I I I 

lnor / m-4, I 1 I I I I I I 7c a-.. f I nnnrmnl.. I 7131 I 1 ( 41Al.J 1 7m-t 

Barium 

( Beryllium Calcium 

i chromwm 
^ Copper 
Iron 
Lead 
Magnesium 
__ 
Manganese 
. . .-. Mercury 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

8.71 1 1051 0.81~ I 0.68jB ) 0.2618 

Nf-’ I 
*-..I I I I 

” 1zu u.13 c I I I I I I 
2529 5 ND 1000000 IOOOOOO I ?ic;nl.l I 4771.1 358 J 686 J 40.4 J - 1,“” ” , ,.- , - 

1 
-I 5 290 390 n 10,000 n - I f ,.vIU t I 0.69 B 

“I I,.? .I u3 -7rl nnn - CL,“,““” II 4nnnnnnn I 7nIr4 I n4nlP I ,“““,“Y” II V.” Y I. .” J 0.45 B Lt. I 
712 23000 23,000 n 610,000 n 431 J 425 J 85 J 79.7 J 38.7 J 
14.5 500 400 400 25 J 1.7 J 1.3 J 1.3 J 1.8 J -. 

B 328 ND 460,468 460,468 169 B 23.8 B 9B 73.5 
nr * ̂ ^_ 1bUUl ) 4 n-m - ~I,ouU(n ( r-rnnn . YI,"""III , El1 ‘fi B ".l, 1 s 0.79 ,k." L 0.54 B 0.27 B 

I CL,\ ) 
’ “q7 V.” 3.71 ) 23/n 1 6lO]n f nljf l 1.. * I 

t 
I 

I 8 NUI 1 
--^ 
3YUI 1 ..,.,.I- , JYuln I “nt-Wt#Tl.. ,“‘““‘“1 I 18lB I I 

91*’ I .,lT, I . nnnnnnl I 4 nnn ,” 

L NU NIJ IID 0.75 B 1.1 B 
3.1 15 550 n 14,000 n 1.2 B 

B 17.2 23,000 23,000 n 610,000 n 24.1 3.2 B 1.6 B 0.87 

Page 2 of 1 ,. 
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Appendix 6 
Table B-1, Notes for Summary of Detections in 

Surface Soil Analytical Results 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

The background screening value is twice the average of detected concentrations for inorganic analytes. 

SCTL = Soil Cleanup Target Levels for Chapter 62-785, Florida Administrative Code, final report by L.T.-Navarro, N.C. Halmes, and S.M. Roberta, Center for Environmental & Human 
Toxicology, University of Florida, Gainesville, April 30, 1998). 
Chromium values are for Chromium VI. 

RBC = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 
not available, value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Supert’und Sites (GSWER directive 9355-4-12). For essential 

nutrients (calcium, magnesium, sodium) screening values were derived based on recommended daily allowances (RDAs). 

RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrene. 

r = noncarcinogenic pathway 

: = carcinogenic pathway mg&g = milligrams per kilogram. 

gD = Not determined. ug/kg = micrograms per kilogram. 

)Is = below land surface 

‘CB = polychlorinated biphenyl. 

XWER = Offrice of Solid Waste and Emergency Response. 

JSEPA = U.S. Environmental Protection Agency. 

)DD = Dichlorodiphenyldichloroethane 

3DE = Dichlorodiphenyldichloroethene 

3DT = Dichlorodiphenyhrichloroethane 

3 = Indicates value was determined during a diluted reanalysis. 

I = Reported concentration is an estimated quantity. 

\I1 inorganics results expressed in milligrams per kilogram (mg/kg) soil dry weight, organics in micrograms per kilogram (ug/kg) soil dry weight. 

3ohYshaded values indicate exceedance of regulatory guidance and background. 

Page 3 of 3 
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TABLE B-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL 



Appendix B 
Table B-2. Summary of Detections in Subsurface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Background SCTL RBC A for RBC ‘for 
Sample ID Screening’ Leaching Residential Soil Industrial Soil 02800201 02800301 

/1 ‘,I’ ’ 6-Sjg4 ’ 6-T ’ 

I 
02B00701 02800901 02801101 

Sampling Date 
Volatile Organics, uglkg 
Acetone 
Toluene 

’ 8-;ebf ‘:‘“” s 200,000,000 n 
41 O,OOO,OOO n 

Semivolatile Organics, uglkg - 
bis(2-Ethylhexyl)phthalate __~~ -- 
Di-n-butvlohthalate 

I 
I I 

I I I I I I 

Zinc ’ 0.661 ’ NAI 1 23,OOOjn 1 610&lO~n ) NAI 1 NAI 1 15.4) 1 ’ 0.81-/e 

Page 1 of 3 
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Appendix 6 
Table B-2: Summary of Detections in Subsurface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

,,ya,wa=, uyny I I I I I , I , I 
( NAI 1 7,800,00O(n 1 200.000.000ln I 

I I I b.1~1 I Ifinnnnnnln ( 

organics, mglkg 

I 
GGinum 

I I 
NAi 1 NA 11,130 ( NC 78,000 n 1,000,OOO n 

2.0 t NA 043123 c/n 3.81610 c/n NAI 1 NA 

* ..J I.- --- . . 
b,I,“II,,“III 

P...nhar 2.8 NC 3,100 n 
n 

IrOn 829 
NC 

23,000 I ^^A 7.P NC 400 4001 I 



Appendix B 
Table B-2. Summary of Detections in Subsurface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

4OTES: 

The background screening value is twice the average of detected concentrations for inorganic analytes. 
SCTL = Florida Department of Environmental Protection, Soil Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 

Values indicated are for direct exposure residential scenario (SCTL Residential) and leachability baaed on groundwater criteria. 
For detected analytes and compounds in subsurface soils, SCTLS are not applicable (NAs) because there are no associated exceedanca of 
Florida GCTLs in site groundwater. 

Leaching SCTLs are not calculated (NC) by FDEP. 
RBC = Risk-Based Concentration Table, USEPA Region III, March 1997, R.L. Smith. RBC for chromium is hased on chromium VI. RBC for lead is 
not available. value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (GSWER directive 9355-4-12). For essential 
nutrients (calcium, potassium. sodium, magnesium) screening values were derived based on recommended daily allowances (RDAs). 

= noncarcinogenic pathway 
= carcinogenic pathway 

IA = Not applicable (for SCTIs) or not analyzed. 
ID = Not determined. 
JC! = Not calculated. 
I&g = milligrams per kilogram. 
g/kg = micrograms per kilogram. 
)SWER = Office of Solid Waste and Emergency Response. 
JSEPA = U.S. Environmental Protection Agency. 
= Reported concentration is an estimated quantity. 

01 inorganics results expressed in milligrams per kilogram (mg/kg) soil dry weight; organics in micrograms per kilogram @g/kg) soil dry weight. 

Page 3 of 3 
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TABLE B-3 

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER 
(PERMANENT MONITORING WELLS ONLY) 



Appendix B 
Table .B-3. Stimmary of Detections in Groundwater Analytical Results 

(Permanent Monitoring Wells Only) 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

I 1 Background’ 1 ( Primary 1 RBC’for Tap 1 
I Sample ID Screening FDEPGCTL FEDMCL Water 02G00101 02GO9103 t-l?12M,fl7 I n’),?nn.lrr~ I 

Sampling Date 
nits, ug/L 

14-Sep-94 BDec-99 

.flbenzene 10 0 ND 12 n 
‘rimethylbenzene 10 0 ND 17 n 

Volatile Orgal 
1.2,4-Trimethy 
1,3.5-T 
P-Butanone 
4-lsopropyftoluene 
Benzene 
Bromodichloromethar 

“‘.VWI”L “LU”“L”L l.------- , 
, “LVWJV 

14-Jun-95 1 14Jun-95 1 &Dec-961 1 14-Sep-94 I7-Dee-96) ( 14Sep9 
I I I I I I I I I I I 

lEthylberuene 

I I I I .--- . . 

I I I ND1 I riDI I 
I I 

Ethane 

General Chemistry, mg/L 
Total Organic Carbon 
Semivolatile Organics, ug/L 

bis(2-Ethylhexyi)phthafate 
Phenanthrene 
Phenol 

-. 4.” 

_. 

4 9 5 

6~ 6 4.6 c 4 4 
210 st ND Nfl 

I I I . .- 

1010 1 ND1 1 
! I 

22000/n I 

Page 1 Of 13 
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Appendix B 

Table .B-3. Summary of Detections in Groundwater Analytical Results 
(Permanent Monitoring Wells Only) 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

I I I I I I I 

Background ’ Prim&y RBCL for Tap 

Sample ID Screening FDEPGCTL FEDMCL Water OZGOOlOl 02GOO103 02GOO102 02600202 02GOO203 MG00301 02GOO403 02GOO501 

14-Jun-95 j.+J,,,,e95 &D&381 14-Sep-94 7-Dee-981 14-SeP94. 
Sampling Date I 

( lQSep94 BDec-981 
I I I I I I I 

Page 2 of 13 
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Appendix B 
Table B-3. Summary of Detections in Groundwater Analytical Results 

(Permanent Monitoring Wells Only) 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Background’ 1 Primarv 1 RBCL for TaD 1 I I I I I I I 

.Butanone 

Page 3 Of 13 
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Appendix B 

Table B-3, Summary of Detections in Groundwater Analytical Results 
(Permanent Monitoring Wells Only) 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Background ’ Primary RBC’ for Tap 
02000703 02G00801 02GO0802 

Sample ID 
I Screeni?g-- 

FDEPGCTL FEDMCL Water 02GOO502 02G00503 02GOO601 MG00603 02GOO701 
l-Mar-95 11 -Aug-97 - 

^ I. - __I_ I I I I -14-Jun-95 7-Dee-98) 14-Sew94 19-Nov-98 lo-Mar-95 1 l-De-98 
sampun vaw=l 

,. 1 
I I I I I I 

t I I 
.gamcs, ugrL 

LQ.tminum 
Antimony 
Arsenic 

Barium 

4,067 
4.1 

5 
31.4 

200 s 

6~ 
50 P 

2,0@3 P 

20.6 
A 

xl s 
160,000 P 

49 st 
CMrl c 

page 4 of 13 
SAOZNEWXk9g 

> 



Appendix B 
Table B-3. Summary of Detections in Groundwater Analytical Results 

(Permanent Monitoring Wells Only) 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

5 16 7 3 

bis(2-Ethylhexyl)phthalate ) I I 61~ 1 61 1 4.6 c NA 
Phenanthrene 2101st ( ND1 1 ND NA 25 

IOn 7J NA IA I I 
IPhenol I I 1010 ) ND1 1 2201 

Page 5 Of 13 
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Appendix B 

Table B-3. Summary of Detections in Groundwater Analytical Results 
(Permanent Monitoring Wells Only) 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

1 

02G01103 

NA( I I I I I I 
NAI - I -,I- 1 I Arsenic +-- 31.41 3, ]- 1 2,wolp .J”,P , ( 2,04 -- I 2,6001n I 1O)B 1 1 43.318 ( NA( I 1 ( /.4p 1 I 

Rarium ^ . ..1..- I I I I I I 0.3718 1 NAI I I I 
I I 16300I I 

- -. -. 

Beryllium ND1 ( “.“IO)C 1 I I I 1 I I 

. 41 c .,I I .- Imvll-mnl I I 381001 I 1 lswol 1 NA( ! .---. 

Calcium 
Chromium 
W4=r 

Iron 
Lead 
Magnesium 

Manganese 
Mercury 

Potassium 
Selenium 

Sodium 
Vanadium 
Zinc 

36.830 NLJ I”” I )“W,““” 

7.8 100 100 
ND 2.5lB NA 

NA 
5.4 1,wo s 1,300 

1,500 n 21.6 B 
332 NA 

1,227 300s ND 11,000 n 
60.4 B 

%&@/ 
-.>:.:.:.: . . . . . . . . . . . .._ ,.. 

15 NA 
4 15 P 15 

4,560 ND 
ND 118,807 2030 B 7400 NA 1580 B 

840 
NA 15.6 

17 50 s 
ND n 

23.8 21.8 

NA 
0.12 2 

2 11 n 

0.19 B 

297,016 
119OB 18408 NA 1830 B 

5,400 ND 
ND 

180 
NA 

9.7 50 s ND 

18,222 160,000 p 
ND 396,022 

2680 B 7600 NA 2790 8, 

3.8 B NA 260 n 
20.6 48 st 

ND 
68 

4 5000 s ND 11,000 
2.6 B 4.8 0 NA .-..- 

n 

Page6of13 
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Appendix B 
Table B-3. Summary of Detections in Groundwater Analytical Results 

(Permanent Monitoring Wells Only) 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

2-Butanone 
4-lsopropyltoluene 
Benzene 
Bromodichloromethane 
Chloroform 

IP 5 
1 c ND - 

57 c Nfl 

Page 7 of 13 
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Appendix B 

Table 13-3. Summary of Detections in Groundwater Analytical Results 
(Permanent Monitoring Wells Only) 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

I PrimaN 1 RBC‘ for Tap 
02G01103D 02G01202 02G01301 02001302 02GOl401 02GOWl2 02G01501 ;mK;Fg 

8-Des-98 29Dee-97 , cln . . -.. 1 ‘YXArm.97 IO-Dee-98 22-Aug-97 

NA .-. 
ND 

I.8 IW, , .“.. 
Chromium 

l,Oc+ 1 1301 I 1,500 n NA NA NA 
NA 5.4 NA Copper------- 

1,227 3001s I ND\ 1 11.000 n NA 
. . . MA NA .-. Iron 

IL,, , 
.cI I IS1 I I I NAI I 

ILead 4 
.ml I I - 

NA 
NA 
NA I 840[n 1 

I I 
1 1 NAi i - 

Page 8 of 13 
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Appendix B 
Table B-3. Summary of Detections in Groundwater Analytical Results 

(Permanent Monitoring Wells Only) 
Herndon Annex 

Naval Training Center, Orlando 
Orlando. FL 

1 Background’ 1 Primaiv I RBC’ for Taa 1 I I I I I I I 



Appendix B 
Table B-3, Summary of Detections in Groundwater Analytical Results 

(Permanent Monitoring Wells Only) 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Background ’ Primary RBC’ for Tap 

Sample ID Screening FDEPGCTL FEDMCL Water 02GO1602 02G01702 02801802 02G01901 02G019OlD 02GO1902 02G02001 02G02101 

Sampling Date -I-- 
I 

9-Dee-98 9-Dee-98 9-Dee98 29-Dee-97 29Dee-97 9-Dee-98 18-Now98 7-Dee-98 

lnorgan 
Aluminum NU\ [ J,.W”(” , I I .___ __. 
Antimony 61 1 15)n 1 

--I ’ 
1-1-t 

Arsenic 
- 

Pageloof13 
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Appendix B 
Table B-3. Summary of Detections in Groundwater Analytical Results 

(Permanent Monitoring Wells Only) 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Background J Primary RBC’ for Tap 
Sample ID Screening FDEPGCTL FEDMCL Water MG02101D 02GlOOOl 

Sampling Date 7-Dee-98 30-Jul-97 
Volatile Organics, w/L I I I I I I 

Cl 

Ethylbenzene 
Isopropylben 
Methylene ct 
a-Diihlorobe 
Trichloroethe 
Xylene (total) 
Light gases, ug/L 
Methane 
Ethane 
General Chemistry, mp/L 
Total Organic Carbon 
Semivolatile Organics 
bis(2-Ethylhexyf)phthala 
PI 
PI 

. . 
lenanthrene 
ienol 

jte 6~ 6 4.8 c NA 
210 St ND ND NA 

10 0 ND 220w n NA 

Page 11 of 13 
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Appendix B 

Table B-3. Summary of Deteciibns in Groundwater Analytical Results 
(Permanent Monitoring Wells Only) 

Herndon Annex 

Page 12 of 13 
SA02NWY’ SPg 

Naval Training Center, Orlando 
Orlando, FL 

e n-l Crr-ninn Fl?FPGCTL FEDMCL Water 02G02101D 02G10001 Sample Iy YvS--vS.SSl . --. --.- 

Sampling Date 7-Dee-98 3&J&97 

Inorganics, uglL I I I 
Aluminum 4,067 200 s ND 37,000 n NAI NAI 
Antimony 4.1 6~ 6 15 n Nl 

A .-...“i- 5 50 0 50 0.01 n1551111. 
Barium 
Beryllium 
- . 

4 NA 

KY11 IclnJ NA NA 
I I ! II I 

31.41 1 2.0001p I ’ 36OOln I NA NA 

Calcium 
r.*.^-i*.... 

Mercury 

Radiological, pCi/L 
Gross Alpha 
Gross Beta 

I I 
13 15 15 ND\ ( NAI 1 NAI 

9.5 ND ND ND1 1 NAI 1 NAI 



Appendix B 
Table B-3. Notes for Summary of Detections in 

Groundwater Analytical Results 
Herndon Annex 

Naval Training Center, Orlando 
Orlando. FL 

IOTES: 

Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 

RBC = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is treatment technology action limit for lead in drinkmg water distribution system identified in Drinking Water Standards and Health Advisories (USEPA, 1995). 

For essential nutrients (calcium. magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances (RDAs). 

Value for copper is a treatment level. 

= Organoleptic. 

= Primary Standnrd 

= Secondary Standard. 

= Systemic Toxicant 

= noncarcinogenic effects. 

= carcinogenic effects. 

IA = Not analyzed. 

fD = kot determined. 

ISEPA = U.S. Environmental Protection Agency. 

DEPGCTL = Florida Depamnent of Envimnmental Protection, Groundwater Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 

EDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, Febmaty 1996. 

I = Reported concentration is between the instrument detection limit (IDL) and the contract required detection limit (CRDL). 

= Reported concentration is an estimated quantity. 

g/l = micmgrams per liter. 

lg/l = miligmms per liter. 

Ci/l = picocuies per liter. 

loldlshaded numbers indicate exceedance of gmundwater guidance and background. 

Ilank space indicates analyte/compound was not detected at the reporting limit. 

Page130113 
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TABLE B-4 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE WATER ‘, 



Appendix I3 
Table B-4. Summary of Detections in Surface Water (5”) and Wastewater (‘7) Analytical Results 

Herndon Annex 

Naval Training Center 
Orlando, FL 

Florida Surface 

Chapter 62-302. Florida Administrative Code Surface Water Quality Standards; 1995 
a = Hardness dependent criterion. Average water hardness of 30 mg/L CaCOs was used to calculate criteria. 
‘w’ = Surface Water; ‘z” = Wastewater 
ug/L = micrograms per liter. 
ND = Not determined 
J = Reported concentration is an estimated quantity. 
B = Reported concentration is between the instrument detection limit (IDL) and 

Contract Required Detection Limit (CRDL). 

Page 1 of 1 
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APPENDIX C 

SUMMARY OF ANALYTICAL RESULTS 

Table C-l Summary of Surface Soil Analytical Results, Target Analyte List, and 
Target Compound List Analyses 

Table C-2 Summary of Subsurface Soil Analytical Results 
Table C-3 Summary of Groundwater Analytical Results (Monitoring Wells Only) 
Table C-4 Summary of Surface Water (‘VP) and Wastewater (7”) Analytical 

Results 



c 

TABLE C-l 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS, 
TARGET ANALYTE LIST, AND TARGET COMPOUND LIST ANALYSES 



-..-- 

Appendix C 
Table C-l. Summary of Surface Soil Analytical Results 

Hemdon Annex 

Naval Training Center, Orlando 
Orlando, FL 

ri 
-. : *. 

SampleID) 02SO1201 IO2SOl301 ~02SOl401 IO2SO1501 IO2SOl601 ~02SOl701 IO2SOl801 IO2SOl901 ~02SO2001 I 02S02001D iO2SO2101 
LabID G77830011 G77830021 G77830031 G7783004) G78OlOOll G78010021 G78010031 G78010041 G78010051 G781 

l,l-Dichloroethane 
l,l-Dichloroethene 
1 3X%-hlnrrdhane 

IO u IO u IO u IO u I I 
IO u IO u IO u IO u IOlLJ I IOllJ I IOIU .- - I 

I I 
.- - I .- IOIU IO 

10 II 10 u 10 u 10 u IOIU I IOILJ 

AMothvl-3-nentnnnne 

1lll.J I 1olu I IOIU I IOIU I IOIU _._.__ --.-...- 
Rrnmnfnrm I 10lll I roll1 I rolu I 1olu I IOIU I IOIU I IllU 

11 u 10 u IO u .. 10 u 10 u 
11 u IO u IO u IO u 10 u 
11 u In II IO II 10 u 10 u 

Chloroethane : 
i Chloroform 

~hlnmmdhanr 

IO u IO u IO u IO u IOU .- - .- - .- , 
IO u 10 u 10 u 10 u 10 u 1 IOlU ) 1lll.J I tow I IOIU I 1c 
10 II 10 II 10 u 10 u 1OUI ' 

__.- . . . . . -._. 

1OlU I IOllJ I 1OlU 1 1 

11 u IO u IO u 10 u 10 u 
11 u 10 u 10 u 10 u IO u 
11 u Ill II 10 u 10 u 10 u 

11 u IO u 10 u 10 u IO u 
25 IO u IJ IJ IO u 

11 u lfl II 10 LJ 10 u 10 u 

IIJU 1 IOIU I t0i~ i IOIU i 

Page 1 of 5 

. ..J”...““. I I I I I I I I I I I I k I I I I I I I I 
rriehlnmhewene I 3401~ I 3501~ I 3501~ I 3401~ I 35olU I 350lU I 3501U I 34nllJ 1 36011J 1 3501u I 35olu 1,2,4:..-...-.---..--..- ..- - _-- - I ---- I I~ I I I I I I- 1 ---I- 

. 1,2-Dichlorobenze 35opJ 1 35op 1 35O(U 1 34op 1 35opJ 1 35otu 1 35o(lJ !ne [ 3401u 1 35o[lJ 1 35O(U 1 34op 1 



Appendix C 
Table C-l. Summary of Surface Soil Analytical Results 

Herndon Annex 

I 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 1 02SO1201 1 02SOl301 1 02SOl401 1 02SOl501 1 02SOl601 1 02SOl701 I02S01801~102501901 IO2SO2001 1 02SO2001 D I 02SO2101 
Lab ID 1 G7783001 1 G7783002 1 G7783003 1 G7783004 1 G7801001 I G7801002 1 G7801003 / G7801004 1 G7801005 1 G7801006 I G7801007 

Sampling Date I 9-Jun-95 I 9-Jun-95 I 9-Jun-95 I 9-Jun-95 1 13-Jun-95 I 13-Jun-95 I 13-Jun-95 I 13-Jun-95 I 13-Jun-95 I 13-Jun-95 I 13-Jun-95 

1.4-Dichlorobenzene 
2,2’-oxybis(1 -Chloropropane) 
2,4,5-Trichlorophenol 
2.4.6-Trichloronhenol 

12:4:Dichloroohenol 3401U 1 3501U I 3501U I 3401U l 3501U l 
I 

35OlU l 35OlU l 34OltJ l 3snlll I 3Srllll I 3snlrr 

I I , I -_- - --- - --- _ 
2Chlorophenol 1 34oju 1 35olu 1 35oIu 1 34OlU 1 35olu 1 35olu 1 35oju 1 34OlU 

1 3501U 
1 35olu 1 35olu 

2-Methvlnaahthalene 3401U 1 1 35OlU 1 34OlU 
, 

1 3501U 1 35OlU 1 35OlU 1 34OlU 
---I- 

i 3SOlll 1 3SOltl I asnlrt --- - --- - 
350 u 350 u 
870 U 870 U 
350 u 350 u 
350 u 350 u 
870 U 870 U 

14Bromoahenvl-ahenvlether . . 870 U 870 U I 34OlU I 3501U I I , , 
35OlU I 34OlU I 3SOltJ I 3501U I 35OkJ I 34OllJ I ssnlil I +in II 

Anthracene 
I , ---,- , ---,- , ---I- I ---I- I 

-_- - --- - --_ _ 
I 34Ol.U I 3501u I 3501u I 3401u I 35OlU I 35OlU I 35OlU I 3401u I 3501u I 35olu 

, I 

Benzo(a)anthracene 340 u 410 350 u 340 u 350 u 350 u 350 u 340 u 350 u 350 u 350 u 
Benzo(a)pyrene 340 u 700 350 u 340 u 350 u 350 u 350 u 340 u 350 u 350 u 350 u 
Benzo(b)fluoranthene 340 u 680 350 u 340 u 350 u 350 u 350 u 340 u 350 u 350 u 350 u 
Benzo(g;h,i)perylene 

I I 

1 34olU 1 llool ) 350jU I 34oju I 35olu I 35olu I 35olu I 34oltr I ssnltr I ssnlir 
I I 
I asnlir 

Benzolklfluoranthene 1 3401U I 6101 I 350/U I 3401U I 3501U 
--- - --- - - .- - --- - --- - 

\ I 350 u 350 u 340 u 350 u 350 u 
bis(2-Chloroethoxy)methane 340 u 350 u 350 u 340 u 350 u 350 u 350 u 340 u 350 u 350 u 
bis(2-Chloroethyl)ether 340 u 350 u 350 u 340 u 350 u 350 u 350 u 340 u 350 u 350 u 
bls(2-Ethylhexyl)phthalate 340 u 350 u 350 u 340 u 350 u 350 u 350 u 340 u 350 u 350 u 

--.. - 
350 u 
350 u zl!l 350 u 
350 u 

Page 2 
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Appendix C 
Table C-l. Summary of Surface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando FL- 
-..-..--I. - 

Sample ID 02SO1201 02SO1301 02SO1401 02SO1501 02SO1601 02SO1701 02SOl801 02SO1901 02SO2001 02S02001D 02SO2101 
Lab ID G7783001 G7783002 G7783003 G7783004 G7801001 G7801002 G7801003 G7801004 G7801005 G7801006 G7801007 

Sampling Date 9-Jun-95 9-Jun-95 9-Jun-95 9-Jun-95 13-Jun-95 13-Jun-95 13-Jun-95 13-Jun-95 13-Jun-95 13-Jun-95 13-Jun-95 
Pl,h,l*nn~r,,~k,hr,~,~ xtnlk i xnli i xnlll nAnIll asnlri 3snlir 3snlu 34OlU 35olu 35oju 35OlU 

- .-.._ . _--I._ ___I.. ---I.. 
““” - ” ,.. - _“” ” --- ” 

350 u 340 u 1 350 u 350 u 
350 u 25” L’ 
sn II 34011 I 35nu 350 u 3501~ I 3*nIll I “,-,I-““.,I)II,.1I~ICI~I VT” w ““” - 

Di-n-octylphthalate 1 3401u 1 35olt.r 
nikzw.4~ b.\anlhrsrann I 2Anlii I qonl I 

“7” ” .“” ” 

r\:L--_-‘..--” I +xnli~ I amIll I 

Diethylphthalate - 
Dimethylphthalate 
CL...“^..u.^“^ 
I-,“U,dllll,~,lS 

Fluorene 
Hexachlorobenzene 
“a”..nklnrAh,,+~rlinnn 

340 u 350 u 1 35L,, “““,- , ---,- , ---,- , J-w,” 
340 u 350 u 1 35olu 340 u 350 u 1 35O]U 1 35O]U 1 34oju 35O]U 1 35opJ 
-2An II mn I -amIll 
u--VA ” U-r” ““V ” 340 u wn il ?snlii I ssnltr I 

f 

340 u 350 u 350 u 340 u 350 u 
340 u 350 u 350 u 340 u 350 u 
-An II 7c;n ii 3si-i ii T-iAn II 350 u 

J50 U 
350 u 350 u 

- .- - --- - uuv ” U-r” Y , 350 u 350 u 
“....,SW.l.L..#.dl.~..~ n~nar,ll”l”Glllatlr I ainllr I xnlii I Y-l” ” “““,., , 350 u 1 340 u 1 350 u 350 u 350 u 
1-A_--1” -3, “..___^ I I I 350 U I 

t 
340 u I 

t 
350 U 350 u 350 u 

Ic;n i I ?An II ?sn ri w-i II 3Fin 11 Iauplwl”,,s U-r” ” “Y” ” Y”” I I “7” - ““” - , --- ” --- ” 

N-Nitroao-di-n-propylamine I 3401~ 1 35OlU I 350)t.l 1 34Olt.t I 350lU I 3601U I 35OlU I 3Anlll 1 
I -2ml11 I 2snltl I xnlir I ain ii 

r)-r” ” “““l” , “““I’ 

?Anlii I ?snlir I ssnlii 

__- - 
I 350 u 
392 u 

Nttrobenzene 
Pentachlorophenol 
“L----LL---- 

“~,” _ ““” - _“” ” ” .- - --- - 

340 u 350 u 35n111 I -aAnhi I wnlii I 

850 U 880 u xi-- t t 88L,, , ---,- , - 
am111 I wnlll I < 

Y”” ” 
970 u 

33 
J50 u 
3sn it * .-- Phenol 340 u 350 u 3JL,- t , ” ‘“,- t , “““,.- , ‘“.-,” , ---,- , J-r”,” 

; Pyrene 340 u 970 35O)U 1 34OlU 1 35OlU 1 35oju 1 35oju 1 34O)U 35OlU 1 35up 1 3bllpJ 1 

I I I I I I I I I I I I I I I I I I I 
I 1Atll I 3Slll I 34111 I 8.i’iU I 6.9lJ 1 3.4)U 1 3.4lu 1 3.4)U 130 D 

‘II I -_I.. I -... r  ̂ .I.. 
14 -I -2x- -L 2% . . 

.“lll I 

t ,~ , I.“” t 
J.4pJ 5.4 v 8.7 

, 1.8jU 1.8 U 1.8 U -.-I- I 

i- 

4 0111 I 4 aI11 

-s- 
1.8 U 1.8 U 

I.” Y -t--+x- ,.Y ” 1.8 U 2.7 
“‘,” I Y, -v Y” v d 34 u , 34&t I 34 u 34 u 

rnlii I 1Anlii I ifmlir I idnlii I fnlll I 70 lJ 70 u 70 u 
_. . . 

r -lu 
-. - ‘-- Aroclor-I 221 69 U 360 U 71 i 1” 1 ,-” - ,-- - .._” I”” 

Aroclor-1232 34 u 180 U 35 u 34 u 69 U 87 U 69 U 34 u 34 u 34 u 1 34 
Aroclor-I 242 34 u 180 U 35 u 34 u 69 U 87 U 69 U 34 u 34 u 34 u I 34 

Aroclor-1248 34 u 180 U 35 u 34 u 69 U 87 U 69 U 34 u 34 u 34 u 

- 

--i--&d 

Page 3 of 5 
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Appendix C 
Table C-l, Summary of Surface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Samnle ID I 02~01201 I 02SO1301 I 02SO1401 1 02SO1501 IO2SO1601 ) 02SO1701 IO2SO1801 IO2SO1901 i 02SO2001 1 02S02001D IO2SO2101 1 
-----I-‘- 

.- __-. .- I I I 
Lab ID 1 G7783001 1 G7783002 1 G7783003 ) G7783004 1 G7801001 1 G7801002 1 G7801003 1 G7801004 1 G7801005 I G7801006 1 G7801007 

Samntinn natP I %.lunMi I 9-Jun-95 1 9-Jun-95 1 g-Jun-95 1 13-Jun-95 1 13-Jun-95 1 13-Jun-95 1 13-Jun-95 1 13-Jun-95 1 13-Jun-95 1 13-Jun-95 

. ..-...-...-... -- 

I ISOIU I 92olU 1 1801U I 1801U I 

--‘I”‘-‘” 

Cadmium 0.63 U 0.67 U 0.65 U 0.64 U .-- 
t I ----a- I 

Calcium 973 J 58400 J 482J 614 J 92701J 1 787OjJ 1 2150); 1 472jJ 
j Chromium 1.6 B 1.9 B 0.9 B 1.8 B I.818 ) 
: f-nhslt 059 u 0.62 U 0.61 U 



Appendix C 

Page 5 of 5 

Table C-l. Summary ofsurface Soil Analytical Results 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 



TABLE C-2 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS 



Appendix C 
Table C-2. Summary of Subsurface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 

Orlando, FL 

I 
““m,.r’” .- , “..1-- .-. , ____ --_. __- ---. 

, lL,V , IL” , .- - 
I 17111 I 17111 I 121u I IIIU I 121u I 121u I 12 u .-,- , I 

,111 I r7l1r I I *1111 17111 

Page 1014 
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Appendix C 
Table C-2. Summary of Subsurface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 

Orlando, FL 

I Sa mple ID 1 02BOOlOl IO2800201 1 02800301 IO2800401 ( 02800501 ~02800601 IO2800701 IO2800901 1 02BOllOl 1 02801201 1 02801301 1 02BOl401 

Lab ID G5696001 G5696002 G5696003 G5696004 G5696005 G5726005 G6854001 G6945001 G6945002 C7H190121001 C7Hl90121003 C7H190124002 

Sampling Date 6-Sep-94 6-Sep-94 6-Sep-94 6-Sep-94 6-Sep-94 7-Sep-94 8-Feb-95 22-Feb-95 22-Feb-95 13-Aug-97 15Aug-97 14-Aug-97 
2.2’-oxybis(l-Chloropropane) NA NA NA NAI NAI 4ooju 37opJ 39opJ 

NAI NAI 99olu 9201u 9801U 
4oopJ NA( NAI 

2,4,5TrichlorophenoI NA 1000lu NAt 
NAI 

NA NA NAI NAl . 
2,4.6-Trichlorophenol NA NA NA F (Al 1 NAI 1 4001U 

a 

1 3701U 1 3901U 1 
I ----I I 

4001U 1 NAI 1 NAI NAI 
2.4-Dichlorophenol NA NA NA NAI 1 NAI 1 4001U ) 3701U 1 3901U 1 4OOjU 1 Ni 41 1 NAI I NAt 
2,GDimethylphenol NA NA NA NAI 1 NAI 1 4001U t 3701U I 3901U 1 4001U i NAI t NAI 

1 
I NAI 

2.4-Dinitrophenol NA NA NA b 

2,4-Dinitrotoluene 

. . . 

, (Al 1 NAI 1 
1 

9901U 

I ----I 

1 NAI NAI 
) 9201U 1 9801U 

I 

1 
I 

1 NAI 1 NAI 1 NAI 1 
1OOOjU 1 NAI 

4001U I 3701U 1 39OlU 
NAI 1 

I 4001U I NAI 1 NAi 
NAI 

I NAt 

12,6-Dinitrotoluene 1 NAI 1 NAI I NAI ( NAI 1 NAI 1 4OOjU 37op 1 39olu 1 NA NA 
2Chloronaphthalene 1 NAI 1 NAI 1 Al 1 NAl 1 

4oopJ 
NAI I 4001U 3701u I 3901u I 4oolu 

NAI 

I I I I ---I- 
NA NA I NAI 

2Chloroohenol 1 NAI 1 NAI 1 400 u =T 37olu 1 39opJ 1 4OOlu NA NA 
400 u 3701u I 3901u I 4oolu NA NA P-Methylnaphthalene 

2-Methylphenol 
L-Nitroaniline 

NA NA 

NA NA 
NA NA 

j----y- 

2-Nitrophenol 
3,3’-Dichlorobenzidine 

3-Nitroaniline 

1 NAI 1 NAI 1 
1 NAI I NAI I 

990 u 3 400 u 
4oc 

92OjU 1 9801U 1 10001U 

3701u I 3901u I 4oolu 

. . . 
1 NAI 1 NAI 
1 NAI 1 NAI 

I I 1 

b/U 1 3701U 1 39OtU I 4001U I NAl 1 NAI I NAI 

1 NAI 1 NAI 1 NAI 1 NAI 1 NAI 1 

Lo I . *., . 

9901U / 9201U 1 9801U 1 1OOOjU 1 ----I NAI 1 NAI I I NAl 

1 4001U 1 3701U 1 39OiU 
I I 

1 4001U 1 
I 

NAt 1 NAI I NAI 

4.8-Dinitro-2-methylphenol 

4-Bromophenyl-phenylether 
4-Chloro-3-methvlohenol 

NA NAI 1 NAI 1 NAI 1 NAI 1 99OjU 1 9201U 1 9801U 1 lOOO(U I NAI 
NA NAI 1 NAI 1 NAI 1 NAI I 4001U I 3701U I 39OlU I 4001U I NAI 

1 NAI I 
1 NAI 

NAI 
NAI 

NA I 
.., . 

‘JAI 1 NAI 1 NAI NAI 1 4OOIU 1 3701U 1 3901U 1 

I 

4001U 1 NAI 1 NA/ I NAI 

.., , 
iAl 1 NAI 1 NAI 1 400/U 1 3701U 1 

I 

3901U 1 4OOlU 1 Nil 1 NAI I NAI 
Acenaphthylene 
Anthracene 

Benro(a)anthracene 

Benzo(a)pyrene 

NA NA NAI 1 NAI 1 NAI 1 4001U 1 3701U 1 39OjU 1 400jt.t I NAI 1 NAI I 
NA NA NAI 1 NAI 1 NAI I 4001U 1 3701U I 39OlU i 4001U I NAl 

NAI 

(Al 1 NAI 1 NAI 
I~ I I 

1 NAI _.. NAl .., . 
NA NA E 1 4001U 1 37O)t.l 1 3901U 1 4001U 1 

I 

NAI 1 NAI NAI 
NA NA NAI 1 NAI 1 NAI 1 4001U 1 37OjU 1 3901U ( 4001U I NA( 1 NAI I NAI 
NAI I NAI t NAI I ’ NAI 1 NAI ’ I 4001u I 37OlU I 39OlU I 4OOlU I NAI 1 NAI NAI I I I I . .., . 

r,i)perylene 1 NAI 1 NAI 1 NAI 1 NAI 1 NAI 1 

.--I- I ----a 

4001U 1 3701U 1 39O)U 1 4001U 

I 

1 NAI 1 NAI NAI .“. 

Banzo(k)fluoranthene 
bis(2Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 
IButvlbenzvl~hthalate 

NA NA NA NAI 1 NAI 1 4001U 1 3701U 1 39OlU I 4001U I NAI 1 
I 

I I NAI I I , NAI 
NA NA NA h IA] 1 NAI 1 4OOjU 1 3701U 1 3901U 1 4001U 1 NAj 1 NAI 
NA NA NA NAI 1 NAI 1 4001U ) 370/U 1 3901U 1 

NAI 
N/ \I 1 NAI I NAI 

NA NA NA NAI 1 NAI 

4001U 

I 4001U 1 

1 

14015 1 39OlU I 22015 
, I 

1 NAI 1 NAI I NAI 

NAI 1 NAI 1 C 
. . . . 

iA( 1 NAI 1 NAI 
I 

1 4001U 
I 1 

1 370/U 1 3901U 1 4001U 1 NAI 1 --.-I NAI f I NAI 
NA NA NA NA NA 400 u 370 u 390 u 400 u NA NA NA 
NA NA NA NA NA 400 u 370 u 390 u 400 u NA NA NA 
NA NA NA NA NA 600 370 u 390 u 400 u NA NA NA 

- . 
Carbazole 

Chrysene 

Di-n-butylphthalate 



Appendix C 
Table C-2. Summary of Subsurface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-2. Summary of Subsurface Soil Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 

Orlando, FL 

I rl-r~s in I ~?WVMW I ~XIMI~~I I nTRnn?n< I n7Rnndni I n?Rnnsni I n7~nnfin1 I n7Rno7oi I o2Boo901 I 02801101 I 02BO1201 I 02BO1301 I 02BO1401 1 .za,,,p,r I” “GVVV I” I “LYVVIi” I YLY”““” I .,---” .-. -------. --- ----. --___. _. _-- _-._. ---. ~. 

Lab ID G5696001 G5696002 G5696003 G5696004 G5696005 G5726005 G6854001 G6945001 G6945002 C7H190121001 C7H190121003 C7H190121002 
Sampling Date 6-Sap-94 6-Sep-94 6-Sep-94 6-Sep-94 6-Sep-94 7-Sep-94 8-Feb-95 22-Feb-95 22-Feb-95 13-Aug-97 15Aug-97 14-Aug-97 

Endosulfan II NA( NAI NAI NAI NA( 3.9pJ 3.7lu 3.9p-l 4ju NAI NAI NAI 

Enrlmdkn ndfsta NAI NAI NAI NAI NAI 3.9lu 3.7 11’ All1 NAI NAI NAI 

IE 



TABLE C-3 
6 \ 

~ SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
(MONITORING WELLS ONLY) 



Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 1 02GOO101 1 02GOOl02 1 02G00102 1 02G00103 1 02G00201 1 02GOO201 D 1 02GOO202 1 02GOO203 t 02GOO301 1 02GOO401 1 
I ah m I Gs787rm1 I G7R18003 I Cl27447002 IA8L090188007 I G5782002 1 G5782003 1 G7818002 1 AR’ n!WF! 

. . 
J 

/_____ .18008 G5782004 GS782005 --- .- --. ----. -. -.--._ 1 I 
Sampling Date I 14-Sep-94 ) 14Jun-95 I 8-Aug-97 ) 8-Dee-98 ) 14Sep-94 I 14-Sep-94 I 14-Jun-95 I 8-Deo98 14Sep-94 14-Sep-94 

Volatile Org-ni- I I I I I I I I I I I I I I I I I I 

Bromo;,,,,, 
__ Bromomethane 

Carbon disulfidr: 
Carhnn tntrzwhlnrirle 

I- I I f I 

jU iIll 1 ;I; 
Chlorodibromomethane I I I I I I I I I I I 5/u 1 I I I ^ 

Page 1 of 30 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

\ 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Page 3 of 30 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

I Sample ID 02GOOlOl 02G00102 02G00102 02G00103 02G00201 02G00201 D 02000202 02000203 
1 ab ID G5782001 G7818003 Cl27447002 A8L090188007 G5782002 G5782003 G7818002 A8L090188008 

nntll 1 d-Sep-94 14-Jun-95 8Aug-97 8-Dee-98 14Sep-94 14-Sep-94 14-Jun-95 8-Dee-98 
ym,,,,‘,a-Y’IY \L,,#“U”-, NA 0.05 UJ NA NA NA 0.05 UJ 
gammaChlordane NA 0.05 UJ NA NA NA 0.05 UJ 
Heptachlor NA 0.05 UJ NA NA NA 0.05 UJ 
Heptachlor epoxide NA 0.05 UJ NA NA NA 0.05 UJ 
?.lathnv\r,-hlnr NA 0.5 UJ NA NA NA 0.5 UJ 

,,,r,,r NA 5 UJ NA NA NA 5 UJ 

Page 5 of 30 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

I, , 

1 ,l-Dichloropropene I “.J,” , I I 
1,2,3-Trichlorobenzene 0.5)U 1 ;I;; 1 NQI , l”UI , , 
I I rIGIll I I I NAI I inlii I , 

Naval Training Center, Orlando 
Orlando, FL 

4-Methyl-2-pentanone 
I “.cl(” , 

NQI ] 
I MC--II I 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

SampleID 02GOO402 02GOO403 02G00501 02600502 02GOO503 02G00503 02G00601 02GOO602 02G00603 02G00701 
Lab ID Cl 27447003 A8L090188001 G5782006 G7818001 Cl27434003 A8L090188004 G5781002 Cl27435003 A8K210147004 G7063009 

Sampling Date 8-Aug-97 7-Dee-98 14-Sep-94 14-Jun-95 7-Aug-97 7-Dee-98 14-Sep-94 7-Aug-97 19-Nov-98 1 O-Mar-95 
Chloroethane 0.5 u IO u IU IU 0.5 u IO u IU 0.5 u IO u IU 
Chloroform 0.5 u 5u IU 5 0.5 u 5U IU 0.5 u 5U IU 
Chloromethane 0.5 u 10 u IU IU 0.5 u 10 u IU 0.5 u 10 u IU 
cis-1,2-Dichloroethene 0.5 u 2.5 U IU IU 0.5 u 2.5 u IU 0.5 u 2.5 U IU 
cis-l ,J-Dichloropropene 0.5 u 5u IU IU 0.5 u 5u IU 0.5 u 5u IU 
Dibromochloromethane 0.5 u IU IU 0.5 u IU 0.5 u IU 
Dibromomethane 0.5 U YU NQ NQ 0.5 0 5U NCI 0.5 u 5u NQ 
Dichlorodifiuoromethane 0.5 u 10 u NQ NQ 0.5 u 10 u NQ 0.5 u 10 u NQ 
Ethylbenzene 0.5 u 5u IU 1U 0.5 u 5u IU 0.5 u 5u IU 
Hexachlorobutadiene 0.5 u 5u NA 10 u 0.5 u 5U 10 u 0.5 u 5u 10 u 
Isopropylbenzene 0.5 u SU NQ NQ 0.5 u 5u NQ 0.5 u 5u NQ 
m-Dichlorobenzene 5u 5U 5u 
Methylene chloride 0.5 u 0.73 J 0.4 UJ 2u 0.5 u 0.65 J IU 0.5 u 3.7 J 2u 
Naphthalene 0.5 u 5U NA IO u 0.5 u 5u IO u 0.5 u 5u 10 U’ 
n-Butylbenzene 0.5 u 5U NQ NQ 0.5 u 5U NQ 0.5 u 5u NQ 
n-Propylbenzene 0.5 u 5u NQ NQ 0.5 u 5u NQ 0.5 u 5u NQ 
o-Dichlorobenzene 5u 5u 5u 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Volatile Organics, &Ii 
1 ,I ,I ,ZTetrachloroethar Iu , I I ..- 
1 ,I ,I-Trichloroethane I 51; 1 l/U 
1 1 7 7-Tdrachlnme4hnne 5lU I IIU 

I I 

1 ,I -Dichloropropene 5pJ 1 Nil- , . . . 
1 7 R-Trichlnmhewena I 5lU I NQI I O.! 

I 
“Y . ,- 

,2-Dibromo-3-chloropropane 1 IOlU ( 1IU , “.. 
I 5lU I IIU I O.! 

i 

i 1,2-Dichloroeth,,,= I “V 
1 1,2-Dichloropropane qu ( l(U , 
: 3 ? KTrimnthvlhmxane I 5lU I NQI I 0.1 

;, Bromochloromethane I I 
Bromodichloromethane I qu 1 iI; 
Bpmnfnrm 5lU I IIU 

Chlorobenzene 
Chlorodibromomethane 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Page130130 
SAOZNEWXLS G 



Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID ( 02G01101 02G01102 02G01103 02G01103D 02G01201 02G01202 02G01301 02G01302 02G01401 02G01401 D 
. . .-I el,,,-..,-.l\l Cl27447001 A8K230141002 A8tQ30141003 Cl27723003 A8!K210147003 Cl27723004 A8L110189007 Cl27723001 Cl 27723006 

B-Aug’9720-Nov-98 20-Nov-98 -------VW 22Aug-97 ----10-Dec-982ZAug-97 
bOYY I”“4 

1 -Mar-95 

t kin 1 ,I ,I ,z- 1 etracmoroernane 1 IYU, 1 “.d,U 
..-... . . “111 1 ,-$c,* ’ 

I I ..rl., # 5u 5U 0.5 u 5U 0.5 u 5u 0.5 u 0.5 u 
v..l,llJ 5u 5lJ 0.5 u 5u 0.5 u SU 0.5 u 0.5 u 

c:,I I ^5U 5U 0.5 u 0.5 u 
jU 5u 0.5 u 0.5 u 
- 9. ,z II ne ‘I “E I, 

1,2,4-7nmetnylbenzene I 
1,2-Dibromo-3-chloropropane I 
1,2-Dibromoethane 
1 ,ZDichlorobenzene 

11,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichloroethane 

1 u u.3 u 3,” 1 “2,” 1 u.: 

IU 0.5 u I 0.5/u ] I I 0.5ju ] 
IU 0.5 u ! I I I nr;lll I 

IU 0.5 u I I I I “.U ” I 
IU 0.5 u qu ) 5lU 1 oqu ( SllJ 
1 II I . .; /U \,2-Dichloropropane ! 

1 1 2 2-Tetracnloroetnane 

1,3,STrimethylbenzene I SlU 1 U.J,” , I I 
1,3-Dichloropropane 0.5(U 1 EIll I n*lfl I :I;; I 
- - -. . . I 

JJ” , .J,v , V.” Y -- CY; 
I I -.- - “.- - 

u 5u 0.5 u 0.5 u 
I I ^5U 5u 0.5 u 0.5 u 

r I, 0.5 u 
nr II 

Page 1 i 
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Appendix C 

Table C-3. Summary of Groundwater Analytical Results 
Hemdon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02GOllOl 02G01102 02G01103 02G01103D 02G01201 02G01202 02G01301 02GOl302 02G01401 02GO1401 D 
Lab ID G6991004 Cl 27447001 A8K230141002 A8K230141003 Cl 27723003 A8KZ10147003 Cl 27723004 A8L110189007 Cl 27723001 Cl 27723006 

Sampling Date 1 -Mar-95 8-Aug-97 20-Nov-98 20-Nov-98 22-Aug-97 19-Now98 22-Aug-97 1 O-Dee-98 22-Aug-97 22-Aug-97 
Chloroethane 1 IlJ asp 10/u lOlLI OS(U lOlLI oqu IOlU 0.5IlJ 0.51lJ 
Chloroform 1IU 0.5lU 51lJ 5lU 0.5ju 51u 0.5lU 5lU 0.9 I 0.5lU 



Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 
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Table C-3. Summary of Groundwater Analytical Results 
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Orlando, FL 
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Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 
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Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02GOl402 02G01501 02G01502 02G01601 02G01602 02G01701 02G01702 02G01801 02G01802 02G01901 
Lab ID A8L090188006 OTCW3’2 A8L110189003 OTCW3 A8LliOl89002 OTCW3’4 A8LI 10189004 OTCW3’5 A8L110189005 OTCW6 

Sampling Date 8-Dee-98 29-Dee-97 9-Dee-98 29-Dee-97 9-Dee-98 29-Dee-97 9-Dee-98 29-Dee-97 9-Dee-98 29-Dee-97 
101u in111 OS111 IOIU 0.5pJ lop 0.5)U 

Cll I 

umromomemane I a,” , “.r) ” 
-. . . a... .I 

Page 7 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando FL 
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Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

” UIY 
-.- - 

A 

0.5 u 
0.5 

nc II 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

General Chemistry, mg/L 
Total Organic Carbon 
Semivolatile Organics, uglL 
2,2’-oxybis(1 -Chloropropane) 

2 4 7 7 

NA NA NA NA NA NA 

Page 27 of 30 
SAO2NEVVXL.S G 



Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02G01901 D 02GO1902 1 02GO2001 ( 02G02101 1 02G02101 D 1 02GlOOOl ( 02G10001 D ( 02G10101 02G10201 02G10301 

Lab ID OTCW3’7 A8L,,A.~nAnC,*~l/3,nIA7nn?l A~I nan1~Rf1n31 ARI lXMMARlX-GI 1-3TCW1’41 I OTCW1’42 1 OTCW1’40 OTCWl’39 OTCWI l 38 

Sampling Date 29-Dee-97 9- I-Jul-97 30-Jul-97 30-Jul-97 
MAI NAI 2,4,5-Trichloropheno 

f$zo(k)fluoranthene 

I 
I 

Page 7 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix C 
Table C-3. Summary of Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 
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TABLE C-4 

SUMMARY OF SURFACE WATER (“WI’) AND 
WASTEWATER (“2”) ANALYTICAL RESULTS 



Appendix C 
Table C-4. Summary of Surface Water (‘VP) and Wastewater (7”) Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02vm0101 02wO0201 02'~WO301 02200101 
Lab ID C7D140110007 C7D140110008 C7D140110009 G5865002 

Sampling Date 11 Apr-97 11 -Apr-97 11 -Apr-97 21 -Sep-94 
Volatile Oraanics. us/L I I I I 

Bromomethane 0.5 u 0.5 u 0.5 u 10 u 
Carbon disulfide NO NQ NQ 1ou 
Carbon tetrachloride 0.5 u 0.5 u 0.5 u 10 u 
Chlorobenzene 0.5 u 0.5 u 0.5 u 10 u 

Page 1 of 5 
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Aooendix C 

Table C-4. Summary of Surface Wate’r’(“W’) and Wastewater (7”) Analytical Results 
Herndon Annex 

Sample ID 1 n’WO0101 ’ 02w00201 1 02200101 I 
“G. 

Lab IO I C7Dl 40110007 :7D1401100081 C C7D140110009 

Sampling Date 11 -Apr-97 11 Apr-97 

Chloroethane 
chloroform 
Chloromethane 

*^I.,^S....A*e”P tic ’ + n’ 
/ -.- - . j-l ,J-v,~lll”l”~,l”~=~~= i -.- - Y.V ” I 

n*lll 
DiDromocnll m’m’ womethane 0.5 u 0.5 u 

Di’------’ ororrlol&hane 0.5 u 0.5 u “._ - t I 
. Dicnloroalrlt “” Joromethane 0.5 u 0.5 u r3r;lll 

V.” ” 
I 

nr: II -- Ethylbenzene I n4 II v.- - Y.” ” 0.5 u 

Hexachlorobutadiene 0.5(U 1 0.51u 0.5 u 

IS -IL_--___ I nqlll I #-tEllI +ff= nr, il - 

G5865002 
21 -Sep-94 

10 u 
10 u 
10 u 
10 u 
10 u 

NQ 
NQ 
10 u 
10 u 

NQ 
10 u 
4n II 

Naval Training Center, Orlando 
Orlando. FL 

opropyioenzew 
M iethylene chloride 
Naphthalene 

.Butylbenzene 
-Propylbenzene 

c-..L.IL- --̂ -  ̂

V.” v “..J ” “.” - 
0.5 u 0.5 u 0.5p 
0.5 u 0.5 u 0.5lu 
0.5 u 0.5 u -.- - 
0.5 u 0.5 u flFlll 

nr; II nc: II 

n. 
V.” Y NQ n. 

V.” ” 0.5 u NQ sec-Dulyl”er,‘ell= V.” - 
u Styrene 0.5 u 0.5 u 0.5 u 10 

tert-Butylbenzene 0.5 u 0.5 u 0.5 u NQ 
TA~~~“‘“‘~d.““” 67 n71 1 n5 u 10 u 

Il.3 II I -.- I V.&V Y 1 _.- - I 

o.s\lJ ) 0.5)U 1 0.5p I I”,” 
inlii rl!iIII I nEllI I 1 

ie urganics, ugrL I I I 
orobenzene I 0.5 u 0.5)U nr;lit I 

ns II nEllI 
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Appendix C 
Table C-4. Summary of Surface Water (‘I/V”) and Wastewater (“2”) Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando. FL 

2w00101 1 02w00201 1 02wOO301 1 02200101 I Sample ID 0: 
LablD C7D140110007~C70140110008~ C70140110009 1 

Sampling Date 1 l-Apr-97 1 1 I-Apr-97 
Nil 

1 1 I-Apr-97 1 
2Xhloronaphthalene NAI I NA 
2-Chlorophenol NAI I NAI NA 
2-Methylnaphthalene NAI I NAI I NA 
2-Methylphenol NAI I NAI I NAI I 

G5865002 
21 -Sets94 

10 u 
10 u 
10 u I 
Il-llll I 

2-Nitroaniline 
2-Nitroohenol 
3.3’~Dichlorobenzidine 

I NAI I 
NAI I 

I 

NAI 
I .- - 

! NA( 2qlJ . . I 
I 

. . 
I 

NA( I NAI I IOIU ~-1 
I NAI NAI 

.-..I I JA 10 u 
NAI I NA 25 U 

25 u 

I NA( 10 u 
10 u 

NAI NAI 25 u 

Page 3 of 5 
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Appendix C 
Table C-4. Summary of Surface Water (“W’) and Wastewater (‘7”) Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02vv00101 02w0201 02VvBO301 
Lab ID C7D140110007 C7D140110008 C70140110009 

Sampling Date 11 -Apr-97 11 -Apr-97 11 Apr-97 
Fluorene NAI NAI NAj + 
Hexachlorobenzene NAI r 
Hexachlorocyclopent adiene 
Hexachloroethane 
tndeno(t ,2,3-cd)pyrene 
lsoahorone 

02200101 
G5865002 
21 -Sep-94 

lop 

N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 

$A - 10 u 
NA NA NA 10 u 
NA NA NA 10 u 
NA NA NA 10 u 
NA NA NA 10 u n 

NAI I IOIU 1 NA NA 
NA NA NA 10 u 
NA NA NA 10 u 
NA NA NA 25 U 

NA NA 10 u 

_ _. 

Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-I 260 _ _.. 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
End iosulfan II 
End,,,,,-., I-..-.- ‘ncldfan ClllfdP 

., 

NA NA NA IU 
NA NA NA 1u 
NA NA NA 1u 
NA NA NA IU 
NA NA NA IU 

Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane) 

. . 
NA NA NA 0.05 u 
NA NA NA 0.05 u 
NA NA NA 0.1 u 
NA NA NA 0.05 u 

I NAI, NAl I NA( I 0.1 IU - 
hlA t I NAt hIA 1 l-l I III 
NA NA NA 0.1 u 
NA NA NA 0.1 u 
NA NA NA 0.1 u 
NA NA NA 0.05 u 



Appendix C 
Table C-4. Summary of Surface Water ((VII”) and Wastewater (7”) Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID I 02wO0101 I 02wO0201 I o2bwo3o1 I 
LabID] C7D140110007~C7D140110008~ C70140110009 I 

Sampling Date 1 law-97 I 1 I-, 
NA 

Apr-97 11 -Apr-97 
gamma-Chlordane NA NA 
Heptachlor NA NA NA 
Heptachlor epoxide NA NA NA 
Methoxychlor NA NA NA 

02200101 
G5865002 I 
21 -Sep-94 
0.05 u 
0.05 u 
0.05 u 

. . 

Page 5 of 5 
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TECHNICAL MEMORANDUM, 
GEOPHYSICAL SURVEY RESULTS 

I STUDYPAiiEA 2, HERNDON ANNEX 

INTRODUCTION. The following is a summary of the significant findings of the 
geophysical survey which took place in August 1994 at Herndon Annex, NTC, 
Orlando. Geophysical surveys were not initially planned as part of the initial 
site screening activities at the Herndon Annex. However, during an early August 
1994 site visit, debris was obse,rved at the surface that indicated potential 
landfilling activity at that facility. This resulted in a limited geophysical 
program (magnetometer and ground penetrating radar surveys) in the south-central 
and northwest portions of the Herndon Annex.. 

Below is a discussion of the results. 

FIELD PROGRAM. Geophysical surveys includedmagnetometer and ground-penetrating 
radar (GPR) surveys in the south central and northwest portions of the Herndon 
Annex to verify suspicions of landfilling activity formulated during an <August 
site visit. 

Grid Coordinate Svstem. Prior to the start,of the field program, Harding Lawson 
Associates (HLA), established a grid coordinate system in the southern and 
northwestern portion of the study area. Each grid coordinate system was oriented 
along magnetic north and consisted of a lOO- by lOO-foot grid established with 
a compass and cloth measuring tape. 

--ii 
Magnetometer Survey. The magnetometer survey'was conducted on August 19, '1994. 
The instrumentation consisted,of an EDA.GmniPlus proton precession magnetometer 
with vertical gradient capability. The survey was conducted on a 20- by-20-foot 
measurement grid. 

The magnetic method is a versatile geophysical technique used for evaluating 
shallow geologic structures and for locating buried manmade objects and buried 
debris by mapping local distortions in the earth's magnetic field produced by 
buried magnetic objects (steel and other magnetic materials). Vertical gradient 
measurements are very useful in .mapping the lateral extent of landfilled 
materials, because nearly all landfills contain sufficient ferrous materials to 
be mapped with this technique. Vertical gradient measurements of the earth's 
magnetic field are often taken during environmental magnetic surveys, as they are 
more sensitive to the presence of near-surface metal objects than total field 
values alone. 

A total of 766 magnetometer measurements were acquired during the investigation. 

Ground Penetratinp Radar Survev. The GPR survey was conducted on August 23, 
1994. The instrumentation consisted of a GSSI Subsurface Interface Radar System 
III with 500 MHz antenna. 

The GPR technique uses high frequency radio waves to determine the presence of 
subsurface objects and structures. Energy is radiated downward into the 
subsurface from an antenna that is pulled slowly across the ground at speeds 
varying from about 0.25 to 5 mph, depending on the amount of detail desired and 

NTC-ESSRSAZ 
PMw.03.99 D-l 



the nature of the target. The radio wave energy is reflected from surfaces where 
there is a contrast in the electrical properties of subsurface materials. These 
surfaces may be naturally occurring geologic horizons (e.g., soil layers, changes 
in moisture content, voids and fractures in bedrock) or manmade (e.g., buried 
utilities, tanks, drums). The reflected energy is processed and displayed as a 
continuous strip chart recording of distance versus time (where time can be 
thought of as proportional to depth). The depth of penetration of a GPR system 
is highly site-specific, and depends, among other factors, on (1) the soil types 
at the site (clean sands are best), (2) moisture conditions (dry is best), and' 
(3) the frequency of the antenna (the lower the frequency, the deeper the 
penetration, and the less the resolution capability). 

Typical applications for GPR include delineating the boundaries of buried 
hazardous waste materials and the perimeters of abandoned landfills; finding 
steel reinforcement bars and voids in concrete structures; recording the depth 
of geological interfaces; and locating and mapping buried utilities. 

RESULTS. Figure 1 shows the approximate location of the magnetometer and GPR 
surveys completed at Herndon Annex, and Figure 2 presents the vertical gradient 
(magnetic) contours for the geophysical data. The magnetic data indicate and the 
GPR data confirm that the south-central survey area is underlain by numerous 
anomalies that are not explained by known subsurface structures or observable 
surface features. In addition, GPR data are consistent with buried waste 
materials (typified by widespread chaotic reflections). Although unconfirmed by 
actual field verification, the landfill cover appears to be in the range of 1 to 
3 feet thick, and in some areas may be greater than 3 feet thick. 

The northwest survey area is magnetically nondescript and different from the 
south central survey area, although the GPR data are consistent with buried 
debris. We observed two or three north-south trending subtle ridges in this area 
that former trenches (commonly used by the military for waste disposal) and may 
have received wastes. 

The interpreted boundaries of waste disposal in the south-central and northwest 
survey areas are presented on Figure 3. 

NTC-ESSR.SA2 
PMw.03.99 D-2 
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APPENDIX E 

SUMMARY OF ANALYTICAL RESULTS, 
DIRECT-PUSH TECHNOLOGY GROUNDWATER SCREENING 

Table E-l 

Table E-2 

Table E-3 

Table E-4 

Summary of Detections in DPT Groundwater Analytical Results (CLP 
Laboratory TCL Analyses) 
Summary of Detections in Groundwater Analytical Results (Field Gas 
Chromatograph Volatiles Analyses) 
Summary of DPT Groundwater Analytical Results, Phase El and III 
Samples 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

I 

Naval Training Center, Orlando 
Orlando, FL 

1 Priman/ 1 RBC”forTap 1 I I I 
Sample ID FDEPGCTL FEDMCL Water ’ 02POO102 02POO403 02POO501 02POO502 02POO503 02POO903 02910001 02Q10002 

Sampling Date 15May-95 14May-95 14May-95 14-May-95 14-May-95 25May-95 22-J&97 22-J&97 
Depth bls 45 64 15 41 61 58 33 43 

Volatile Opmxnit-m mwdl I I I I I I I I I ~........T, uy,- I 
:rachloroethane 1 

I I 
oslc I t i 

I I I I I I I I 
0.0521~ 1 

I 1 I I I I I I I 
ND 1 ,1,2,2-Tel 

1,2,4-Trimethylbenzene 
1,2-Dichloroethane 

1010 1 ND1 
I I 

1 12ln I I I 
I I I 

I 1.7 1.71 

3lP I 0.12jc 1 I I I I ~;ianggj 
3J 

8.69 17.1 
0.66 0.54 

kooroavlbenzene I 0.810 NDi 
..I...7..7.3 - 

ND1 1 
...... 

I I I I 11 1lt~~~ .......... .A.. ... . ..... ..- 

12000jn I I I I I 
12000ln I 
. ---- 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Primary RBC? for Tap 
Sample ID FDEPGCTL FEDMCL Water 02Q10003 02Q10101 02Q10102 02Q10103 02Q10104 02Q10202 02Q10203 02Q10204 I 

E.m..dinn n,r, I I I 77-.Illl-!a7 77..1111-97 77-hl-P7 22-Jul-97 23-Jul-97 23-Jul-97 23-Jul-97 
CJ In 46 53 

riapnrnaiene 
set-Butylbenzene a I 
Tetrachloroethene 
T-I-- 

20 0 ND 1500 n 
ND ND 61 n 

3P 5 1.1 c 
In A 4 nnn 7El-l n 

I .o.J I , 0.00 
@@ --BZ@&@ - 

0.58 I I 

0.86 2.94 

I oluene w 31 I ““V Id” II 
Trichloroethene 3P 5 1.6 c 1.52 
o-Xylene 20 St 10000 12000 n 0.5 
m/p-Xylene 20 St 10000 12000 n 5.5 
Xylene (total) 20 St 10000 12000 n 6# 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Primary I RBC’for Tap 1 I I I I I 
Sample ID FDEPGCTL FEDM 02001402 102001403 I 07001 RX ----. .-- ----. .-- -- --.--. 

22-Ocl-96 1 22-Ott-96 I 28-Ott-9E 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Primary RBCL for Tap 
Sample ID FDEPGCTL FEDMCL Water 02Q02003 02QO2201 02Q02202 02QO2203 02QO2301 02PO2401 02QO2402 02Q02802 - 

-- _-I 76 29-Ott-96 29-O&96 29-Oct-96 30-Ott-96 30-Ott-96 31 -Ott-96 
-_ 46 56 61 

“A-“‘- #%..--. I I I I I I I I I 
,....,.....,.,‘..... litI 1 f---q- .:y::;:i:>‘:;:‘::: ..,.. . . . . . . . ..,...... 
I 71 ’ I I I I I I I I I I 

“arbon disulfrde 
. . . . 

I “V I. . .I 

Ic 5 
700 St - ND 1000 n I 

?I-. ̂ i 7nn-- r?nn n 

Irvlethyiene chloride 
- n_--.. II-__-__ 

3P 
40 St zs 3P 
20 St 12000 n IEEE 12000 n 

12000 n 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Primary REX’ for Tap 
Sample ID FDEPGCTL FEDMCL Water 02002901 02Q10601 02Q10701 02Q10801 02Q10901 02Ql1001 02Q11002 02Ql1201 

Sampling Date 31 -Ott-96. 29-Jul-97 29-Jul-97 29-Jul-97 29-Jul-97 24-Sep-97 24-Sep-97 1 l-Sep-97 
Depth bls 49 3 3 3 3 23 53 24 

Volatile Organics, ug/L I I 4 1 a” T-L^^Lt ^_^^ ,I.^^^ r-ICI, I hlnl . I 0 (-jc;q I,. ,:.:.:.::~:::.:~.:.~~ 1 
! 
I I I I I I I 

] 
I I 

! 
I 

I, ,,L,L- ,e:llaG,ll”l”1II1411c v.4 b I”” “.““L ” :::::>>:::I 

1,2,4-Trimethylbenzene 10 0 ND 12 n 1.1 
1 ,ZDichloroethane 3P 5 0.12 c 1.05 

^..^^u.,...,. ,,,.,-,I\ C? cl 7n t-l nAA P 

0.83 3.06 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando. FL 

Primary RBCL for Tap 
Sample ID FDEPGCTL FEDMCL Water 02Q11203 02Q11301 02Q11302 02Q11303 02Q11304 02Q11403 02Q11404 02Q11504 .- 

Sampling Date 
a- -~-- --+ 14 --- n7 44 c-.. n7 44 Can-07 II-C+97 12~Sep-97 12~Sep-97 12~Sep-97 

-___ 
1 43 1 23 1 JJ 

I I 
w , 53 43 50 53 

Depth bls , I I I I I I I I I 
Volatile Or! 
1 ,1,2,2-Tetrachloroethane- ~ ] !!I 0.51~ ( 



Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID FDEPGCTL FEDMCL Water 02Qll603 02Ql1901 02Qll902 02Qll903 02Qll903D 02Qll904 02Ql2001 
Sampling Date 1 15Sep-97 16-Sep-97 16-Sep-97 16-Sep-97 16-Sep-97 I&Sep-97 17-Sep-97 

Depth bls I 43 23 33 43 43 53 20 .- 
Volatile Oraanics. us/L 

Page 7 of 12 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Primary RBC’ for Tap 
Sample ID FDEPGCTL FEDMCL Water 02612002 OZQ12003 02Q12004 02Q12101 02Q12102 02Q12103 02Q12104 02Ql2201 

Sampling Date 17-Sep-97 17-Sep-97 17-Sep-97 17-Sep-97 17-Sep-97 17-Sep-97 17-Sep-97 18-Sep-97 
Depth bls 30 45 52 28 35 44 53 20 .-~ 

Volatile Organics, ug/L I 

1 ,I ,2,2-Tetrachloroethane 0.5 c ND 0.052 c - ! I ,.n 1,2,4-Trimethylbenzene 10 0 N” IJI 1 IZJn I I I I I I I ] 1 U.tJI bi; ---=gg 5.6 
1 ,ZDichloroethane 3P cl I  ̂ _  ̂U.lZIC 1 I I I I I I 1 , 1 .-I* I 1 , .c.>:. at, I$gfQ ~;t~~$ 
1,2-Dichloroethene (total) 63 st 7; 0.044jc 1 4 I 1 1 1 I I - -- 
cis-t ,ZDichloroethene 70 st 70 

-_ ~ 1^ I I I I ,...I , nnr, , .an&r, , 
4 ̂  r -I-..:_.. lL..IL--____ ?‘I .a t.,n 

til n l.lti u.9 L.09 I3.J 1.36 
I ,5,3-i nmernywenzene I JL,SL , NY, 1 12 n 5.12 5.38 - 
4-leopropyltoluene ND\ 1 ND( 1 ND . I --- . .- I 

I l”“,bl , I”“, , 37001n I ! ! I I I I I I I I I . I ! I 1 rl I . .._ .._ _ . ..- me ..m I,.,.......: .-mr‘r. ,... -- 
I ! i I 

IAcetone 
IBenzene 
Carbon disulfide --I I 0.361~ 

Er-l-71 1 
I I 

I I I I I I I I I I I I i I 
I 2 m 0.72 

- 
I I I I I I I I- 

I 0.5) 1 1 n-Propylbenzene 

Naphthalene 
set-Butytbenzene 
-. a. . . t etracnioroernene 
Toluene 
Trichloroethene 

o-Xylene 
m/p-Xylene 

Xylene (total) 

ND] 1 ND ND 1.4 1.07 

1 2010 1 NI II 1500 n 
. .^ 
NIJI 

, 1 .I. 
NO 61 n 

1 *I- I r 1.1 c 0.54 
I I I I --.-I 1 ^C^I I JP 

4ost 100; 750)n ) 1 1 0.33) 1 L.SLJ 1 I I 
3P 5 . - 

1.6 - -- 
0.63 1 1 1 ] ..* 1 c u.9 ] I ,.r.-sl 

U.OJ 
r -’ :.zm.fl*. 
:i:i:i:*iqa. 0.851 1 

A^, I 20 St 1000” 
20 St 1000 i 12000 12000 n n 0.62 1.4 

3.2 

37 77 D D 7.5 
20 St 1000 

0 13QclQ 
.---- n . . I I I I 2.02 ---I # I --gTjg#- 107 

I 
.-.. # . . 1 I * , 



Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Hemdon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Primary RBC’ for Tap 
Sample ID FDEPGCTL FEDMCL Water 02Q12202 02Q12203 02Q12302 02Q12303 02Q12304 02Q12401 02Q124010 

Sampling Date 1 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 19-Sep-97 19-Sep-97 
Deoth bls I 33 46 30 40 50 58 56 

I, I ,L,L- I GiLIClrlll”I”-zUISIIl= 

1,2,4-Trimethylbenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 

cis-l,2-Dichloroethene 
1,3,5-Trimethylbenzene 

14-lsooroovltoluene 

V.” ” I”&# “.““L ” 
I I I I I I I I I I 

ND 12 n 4.371 1 2.231 
I 

10 0 1 1.741 -0 j$$lD 1 
I I 

9.81 1 1 9.381 
3P 5 0.12 c I , * ^^ 

1 .tiz 
I I b I 

63 st 70 n-11 - “.“44,C , 

70 St 70 6l.(n 1 1.32 2.06 2.09 2.01 
32 st ND 12ln ( I.921 I 7.061 

1 I 0.641 RLLm 

,:::::q*::(i. ::;:::::?$&A, ’ D i 6.81 
ND1 I NDI 1 ND1 1 I I 

1 i 6.241 
I I . ., 1 

Acetone 700 St ND 3700 n 
Benzene IC 5 0.36 c :jiijii;;~,~jJ: :.:::::3>:::i. : ::.: :+f ,.. ,. D 

Carbon disulfide 700 St ND 1000 n .~~ 
Ethvlbenzene 30 St 700 1300 n 

1 

0.8 o ND ND -7gL7 , .:.:.:.:.:‘7,.~ 
5P 5 4.1 c 0.63 

ND/- ND ND 1.68 
20 0 ND 1500 n 3.06 344 . ..\... ::;:.:.> 

I 

lsopropylbenrene 
Methylene chloride 
n-Propylbenzene 
Naohthaiene iii 

3P 3 4ost 
3P 

20 St 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center. Orlando 
Orlando, FL 

1 RBC’ for Tap 
Water - I3 

Carbon disulfide 
Ethylbenzene 

Isopropylbenzene 
Methylene chloride 

n-Propylbenzene 
hl~l.l.‘k.ZSl~“~ 
lraplrllalrll- 

set-Butylbenzene 
Tetrachloroethene 
Toluene 
Trichloroethene 
o-Xylene 
m/p-Xylene 
Xylene (total) 

ND 
30 St 700 1300 n 
0.8 o ND ND 

5P 5 4.1 c 
ND ND ND 

ND 1500 n L” ” 

rani I filln I I I I I I I I I I I ND 
3P 

40 St 1oooj I - 

02Q12703 02Ql2704 02Q12803 02Ql2804 02Q12903 
22-Sep-97 22-Sep-97 22-Sep-97 22-Sep-97 23-Sep-97 

43 53 36 44 43 

I I I 
I I I 

20 Lit 10000 - 
20 St 10000 120bOln I I I 
20 St 10000 12000]n ) I I I I 

Page 1 
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Appendix E 
Table E-l. Summary of Detections in DPT Groundwater Analytical Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

I 
rimary 

Sample 101 FDEPGCTL ( FEDMCL 
RBCL for Tap 

Water 02Ql3002 02Ql3003 02Ql3004 
Sampling Date 

Depth bls 
Volatile Organi- -‘I tea, “yrL 

1 .I .2.2-Tetrachl 

1 23-Sep-97 23-Sep-97 23-Sep-97 
1 35 45 58 
I I I 

, oroethane 0.5 c ND 0.052 c 
1,2,4-Trimethylbenzene 10 0 ND 12 n 
1,2-Dichloroethane 3P 5 0.12 c 
1.2-Dichloroethene Itotal) m I 

..I... .? 
63 st 70 0 044 c . r 

cis-1,2-Dichloroethene 
1,3,5Trimethylbenzene 
4-lsopropyltoluene 
Acetone 
Benzene 
Carbon disulfide 
Fthvlhiwnwua - . . . , - -. .- -. . - 

Isopropylbenzene 
Methylene chloride 
n-Propylbenzene 
Naphthalene 

I 
-.- . . - 

70 St fil 
I ! I 

61 n 
32 St ND 12 n 
ND ND ND 

700 St ND 3700 n 
lc 5 0.36 c 

700 St ND 1000 n 
-mid I 7nnl I 

I I 

13OOjn 1 it-z& YY SL I”” 

0.8 o ND 
SP 5 

ND ND 
20 0 ND 

ND 
1500 n 5.46 

set-Butylbenzene ND1 1 
I 

ND1 1 61 n 
T-L-- -LI__--IL_-_ I I 

1.1 c 0.6 
1 

7501n I 
I I 

I I 
I I -.-I 

I snot 

I 
r 
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Appendix E 
Table E-l Notes for Summary of Detections in 

DPT Groundwater Analytical Results 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

NOTES: 
’ Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 

’ RBC = Risk-Based Concentration Table, USEPA Region III, May 1996. R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is treatment technology action limit for lead in drinking water distribution system identified in Drinking Water Standards and Health Advisories (USEPA, 1995). For essential 

nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances (RDAs). 

Value for copper is a treatment level. 

p = Primary Standard 

s = Secondary Standard. 

st = Systemic Toxicant 

n = noncarcinogenic etrects. 

c = carcinogenic effects. 

# = value indicated for total xylenes is sum of m/p-xylenes and o-xylenes as reported separately by the laboratory. 

NA = Not analyzed. 

ND = Not determined. 

USEPA = U.S. Environmental Protection Agency. 

FDEPGCTL = Florida Department of Environmental Protection, Cfloundwater Cleanup Target Levels, Chapter 62-785 FAC, April 30,199s. 

FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, February 1996. 

B = Reported concentration is between the instrument detection limit (IDL) and the contract required detection limit (CRDL). 

The “B” qualifier typically changes to “J” (estimated concentration) upon data validation. 

J = Reported concentration is an estimated quantity. 

D = Reported concentration is from a diluted reanalysis ofthe sample. 

ug/l = micrograms per liter. 

mg/l = miligrams per liter. 

Bold/shaded numbers indicate exceedance of groundwater guidance. 

Blank space indicates analyte/compound was not detected at the reporting limit. 

Page 1: 
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TABLE E-2 

SUMMARY OF DETECTIONS IN DPT GROUNDWATER ANALYTICAL RESULTS 
(FIELD GAS CHROMATOGRAPH VOlATlLES ANALYSES) 



Table E-2. Summary of Detections in DPT Groundwater Analytical Results 
(Field GC Volatiles Analyses) 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Primary 1 RB&forTap 1 I I I I I I 
02POO201 02POO202 02POO203 
15-May-95 15-May-95 1%May-95 

17 41 59 
I I 

Isopropylbenzene 

Tetrachloroethene Toluene 

Trichloroethene 
o-Xylene 
m/p-Xylene 

31P I 51 1 l.lJc 1 I I 
I I 

1 2.71 1 
1000~ 1 7501n 1 I I I I 

I I 0.1 0.8 
I I I 0.5 

I 

51 1 1.61~ 1 
2olst I 10000~ 1 
201st 1 10000~ I 

12000jn I 

120001n I , 0.5 I 0.4 

02P00301 I 

Page 1 of 5 
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Appendix E 
Table E-2. Summary of Detections in DPT Groundwater Analytical Results 

(Field GC Volatiles Analyses) 
Herndon Annex 

. 

Naval Training Center, Orlando 
Orlando, FL 

I 1 Primary I RB?forTap ( 
Sample ID FDEPGCTL 

Sampling Date 
Depth bls 

Volatile Organics, ug/L 
1 .ZDichloroethane 3P 

FEDMCL 

5 

I I I I I 1 
Water 02POO402 02POO403 02POO501 02POO502 02POO503 02POO601 02POO602 02POO603 

14May-95 14May-95 IQMay-95 1 QMay-95 14May-95 16-May-95 16-May-95 16-May-95 
41 64 15 41 61 17 27 57 

I 
012 c 1 IT- 

-...,--..- I 3q;t I 1 I I 
Ethylbenzene 1 7001 1 
Isopropylbenzene 0.8 o 
Tetrachloroethene 3P a 1.1 c --- 
Toluene 40 St 1000 750 n 
Trichloroethene 3P 5 1.6 c 
o-Xylene 20 St 10000 12000 n 
m/p-Xylene 20 St 10000 12000 n 

0.2 0.1 

34 4 n3 L.,, , I I I I I I I I I I “.L 
I I I 1 0.11 I I I 

Page 2 of 5 
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Table E-2. Summary of Detections in DPT Groundwater Analytical Results 
(Field GC Volatiles Analyses) 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Primary RBCL for Tap 
Sample ID FDEPGCTL FEDMCL Water 02POO701 02POO702 02POO801 02POO802 02POO901 02POO902 02POO903 02POlO 

Sampling Date 
Depth bls 

14-May-95 1 S-May-95 25-May-95 25-May-95 25-May-95 25-May-95 25-May-95 23-May-95 
24 57 33 49 29 39 58 

Volatile Organics, ug/L 
(no sample) 

I I I I 

Page 3 of 5 
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Appendix E 
Table E-2. Summary of Detections in DPT Groundwater Analytical Results 

(Field GC Volatiles Analyses) 
Herndon Annex 

Naval Training Center, Orlando 
Orlando. FL 

Primary RBC’ for Tap 
Sample ID FDEPGCTL FEDMCL Water 02P01101 02PO1102 02PO1103 02PO1201 02PO1202 02POl203 -___* 

Sampling Date 24-Mav-95 24Mav-95 24-Mav-95 24Mav-95 24-Mav-95 24Mav-95 
Depth bls -- I . . 

I I I i 
-. I -- .- I - 

I I I i I I. I I 

I I,~,,,“IYtzjLII.zII~ 

2; it 

..- - I * I I I 

o-Xylene- 10000 12000 n m/p-Xylene 20 St 10000 12000 n I I i I 

Page 4 of 5 
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Appendix E 
Table E-2. Notes for Summary of Detections in 

DPT Groundwater Analytical Results 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

NOTES: 
’ Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 

2 RBC = Risk-Based Concentration Table, USEPA Region 111, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is treatment technology action limit for lead in drinking water distribution system identified in Drinking Water Standards and Health Advisories (USEPA, 1995). For essential 

nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances (RDAs). 

Value for copper is a treatment level. 

p = Primary Standard 

s = Secondary Standard. 

st = Systemic Toxicant 

n = noncarcinogenic effects. 

c = carcinogenic effects. 

# = value indicated for total xylenes is sum of m/p-xylenes and o-xylenes as reported separately by the laboratory. 

NA = Not analyzed. 

ND = Not determined. 

USEPA = U.S. Environmental Protection Agency. 

FDEPGCTL = Florida Department of Environmental Protection, Groundwater Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 

FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, February 1996. 

B = Reported concentration is between the instrument detection’limit (IDL) and the contract required detection limit (CRDL). 

‘Ihe “B” qualifier typically changes to “J” (estimated concentration) upon data validation. 

.I = Reported concentration is an estimated quantity. 

D = Repotted concentration is from a diluted reanalysis of the sample. 

ugil = micrograms per liter. 

mg/l = miligrams per liter. 

Bold/shaded numbers indicate exceedance of groundwater guidance. 

Blank space indicates analyte/compound was not detected at the reporting limit. 

Page 5 of 5 
SA02NEW.XLSpdptgcn 



TABLE E-3 

SUMMARY OF DPT GROUNDWATER ANALYTICAL RESULTS, 
PHASE II AND Ill SAMPLES 



Appendix E 
Table E-3. Summary of DPT Groundwater Analytical Results, Phases II and III 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID OZPOOlO2 02POO403 02POO501 02POO502 02POO503 02POO903 02Q01301 02Q01302 02QOl303 02QOi401 02QOl402 02Q01403 02Q01501 
Lab ID G7609001 G7563001 G7563002 G7563003 G7563004 G7680001 1565012 1565013 1565014 1565009 1565010 1565011 1575002 

Sampling Date 15-May-95 14-May-95 14-May-95 14-May-95 14-May-95 25May-95 23-O&96 23-O&96 23-O&96 22-O&96 22-O&96 22-Ott-96 23-Ott-96 
Volatile Organics, ug/L I I I I 

Page 1 of 0 
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Appendix E 
Table E-3. Summary of DPT Groundwater Analytical Results, Phases II and III 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02POO102 02POO403 02POO501 02POO502 02POO503 02POO903 02QO1301 02Q01302 02QO1303 02Q01401 02QOl402 02Q01403 OZQOI 501 
Lab ID G7609001 G7563001 G7563002 G7563003 G7563004 G7680001 1565012 1565013 1565014 1565009 1565010 1565011 1575002 

Sampling Date 15May-95 14-May-95 14-May-95 14-May-95 14-May-95 25-May-95 23-Ott-96 23-O&96 23-Ott-96 22-Ott-96 22-Oct-96 22-O&96 23-Od-96 

Bromomethane 1O)U 1olu 1o)l.l 101u 10 u 10 u 1u 1u 1u 1u 1u 1u 1u 
81J 191 661 721 190 D 2J NQ NQ NQ NQ NQ NQ NQ Carbon disulfide 

10 u 10 u 1u 1u 1u 1u 1u 1u IU 

10 u 10 u 1u 1u IU 1u 1u 1u 1u 
10 u 1u 1u 1u iu 1U 1u IU 

1 101lJ 1OlU I 1 IU-- 1u 1u 1u 1u 1u 1 ,lJ 

Carbon ietrachloride 10 u 10 u 10 u 10 u 
Chlorobenzene 10 u 10 u 10 u 10 u 
Chloroethane 10 u 10 u 10 u 10 u 1 1oju 

Chloroform 10 u 10 u 10 U 10 u I 0 ( lOlLI u 1 lop 1 l(U 1 1Iu I 1IU ( 1Il.l 1 21 ( 1It.f ) 1lU -I.. 1 - . . Chloromethane 
) 101u ] lop 10 u 16 u 10 u .^ * 10 u 10 u 10 u 1OlU 1 1p 1 1ju ) 1IU [ flu 1 l(U 1 

NQ NQ NQ NQI ( 1pJ 
NQ NQ ‘I- ‘ ’ 

-I.. 11” 
10 u 10 u 17 -IOU ( 1 lU 

_ I.. 
NQ NQ NQ NQ I 

NQ NQ NQ NQ 1ju IIU 1 1 IU 

’ 
- 10 u 10 u 10 u 10 u 

..- . .^ 

Dibromochloromethane 

J ( 

1u 
1u IU 
IU 1u I 

1 NQI 1 NQJ ) NQI I NQI 
1 NQ( 1 NQ’ INaphthalene 

set-Butylbenzene 
Styrene 
tert-Butylbenzene 
phloroethene 1 , 1o$l _^ 1 1O)U 1 I IO/U .-.. I ’ 

Trichlorofluoromethane 
Vinyl chloride 
o-Xylene 
m/p-Xylene 
“..I--- ,.^&.I\ 

NU NQ NU 
10 u 10 u 10 u 

NQ NQ NQ Nul 1 NUI 
NQ NQ NQ N ’ ’ -.-I 
,n II rn II It-l II 1 

c 
, 

Ql ) NQI ] rJQ 
( JOU 6lJ ( 10 U 

Page 2 
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Appendix E 
Table E-3. Summary of DPT Groundwater Analytical Results, Phases II and III 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

SampleID 02Q01502 02Q0 
Lab ID 1575003 1575004 1575005 1575006 1575007 1575( , , ~~.--- I ------. I .------ , .------ I .------ 

Sampling Date 23-O&96 23-O&96 24Ott-96 24-Ott-96 24-O&96 24Ott-96 1 24-Ott-96 I 25-Ott-96 ) 25-Ott-96 ) 25-O&96 1 25-O&96 I 28-O&96 I 28-O&96 
Volatile Oraanics. us/L I I I I I I I I I I I I I I I I I II I 

, s t 

l,l,l,ZTetrachloroethane IU 1u 1u 1u 1u 1u 1u 1u IU 1u 1u 1u 1u 
l,l,l-Trichloroethane 1u 1u 1u 1u 1u 1u 1u 1u IU IU IU 1u 1u 
1,1,2,2-Tetrachloroethane 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 
l,l,ZTrichloroethane 1u 1u 1u 1u 1u 1u 1u iu 1u 1u 1u 1u 1u 
l,l-Dichloroethane 1u 1u 1u 1u 1u 1u IU 1u 1U 1U 1U 1u 1U 
l,l-Dichloroethene 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 
l.l-Dichloroorooene IU 1u IU 1u 1 u 1 u 1 u IU III I 1 II I II 1 II 1 II 

. I ~I~- 

iU 
I t I I I I 

'- 
I 

1,2,3-Trichlorobenzene 1u 1u 1u 1u iii 1 ;(i 1 ifI 1 
1,2,3-Trichloropropane 1u l/U I 1IU I IIU I IIU I IIU I 1Iu I 

l(U 
1u 1u 1u iu 

iu I 
I 

1IU I 
1lU I 1Iu I IIU I 1lu I 

I I 
1IU 

1,2,4-Trichlorobenzene 
1 

1u 1u 1u 1u Ill1 I III1 I I I ill1 I 

1,2,CTrimethylbenzene 1u 1IU I 
I 

1 u 1u 1 Iu .--I “I IIU 
1.2-Dibromo3-chlorotxooane 1u 1u 1u 1 

4 1 

. * I I 1 I I U 1u 1u 1u 1u 1u 1u 1u 1u ii 
1,ZDibromoethane 1Iu I 1Iu ( 1Iu I 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 

IU I IIU I 1U IU IU IU IU 1 II 1 II 1 II 1 II 1 II 1,ZDichlorobenzene 1u 1 
1,2-Dichloroethane 1u 1u 
cis-1,ZDichloroethene 1u 1u 
trans-1,2-Dichloroethene 1u 1u 
1,2-Dichloroethene (total) 1u 1u 
1.2-DichloroDroDane 1u 1u 

Page 3 of 8 
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Appendix E 
Table E-3. Summary of DPT Groundwater Analytical Results, Phases II and Ill 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample IO OZQOl502 02Q01503 02Q01601 02Q01601 02Q01602 02QOl603 02Q01701 02Q01702 026101703 02Q01801 02QOl802 02Q01901 02Q01902 
Lab ID 1575003 1575004 1575005 1575006 1575007 1575008 1581002 1581003 1581004 1582001 1582002 1606002 1606CO3 

Sampling Date 23-O&96 23-012-96 24Ott-96 24Ott-96 24-O&96 24Ott-96 24-Ott-96 25-Ott-96 25-O&96 25-O&96 25O&Q6 28-Od-96 28-O&96 
Bromomethane 1u IU IU 1u IU IU IU 1U 1lU 11U 1U IU IU 
Carbon disulfide NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ] NQ NQ NQ 
fbrhnn tetrarhlnrida 1 II 1 u I u IU IU IU IU 1u IU IU 1u IU IU “../““I. . . . . ..t-*..-..-- I . - I I 

IIUI ‘- 
, 

Chlorobenzene IJU 1 IfI 1,II I 1,II I 
t 

I,11 I ’ ” 
-i-Ii- ++i-t- 

4 II 
--i 

IU IU IU IU IU 
Chloroethane I IIU I IIU I l/U IU IU 1u 1u 

1 
I 8 I ” I ” 1u 

III1 I 1111 I I III 4 II IU IU 1u IU Chloroform IIU 1 IJU 1 1 J,U 
Phhmmathlns I 1111 I 4111 I 1 III 

I 
-7 -I+- t t 

cis-1 ,3-Dichloropropene 5p 1 51u 1 5)u 1 5lu 1 5)U 1 i(i ) ilLi 5u 5U 5U 5u 5u 
Dibav~m~~h.l~~~m~Ch~~~ I III1 I III1 I III1 I Ill1 I Ill1 I 1111 I , III IU IU IU IU IU IU 

IU IU IU 1U 1u 
1 II 1 II 4 II III 4 II 

El ,ihylbenzene 
‘“exachtorobutadiene 

n~.,..m\.lh~n~sna 

I 

IU !U IU IU IU ;I; ;3 ;;; 
I Y I ” 

IU IU 
IU IU IU IU IU IU IU IU 1 (u IU IU 1u IU 
1111 I III1 I 1111 1 III1 I II11 , Ii11 , llll I 1.11 I l,Il I Ill1 . 

bans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
o-Xylene 
m/p-Xylene 
Xylene (total) 

. - 
I 

I ” IU IU IU 
NQ NQ NQ NQ NQ NQ NQ 

I.Y id NQ NQ NQ NQ NQ NQ NQ NQ 
3u 3u 3u 3u 3u 3u 3u 3u 3u 3u 3u 3u 3u 



Appendix E 
Table E-3. Summary of DPT Groundwater Analytical Results, Phases II and Ill 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

- 
SamplelD OZQOlYOZ 0z~0l903 02Q02001 OZQO2002 02902003 OLUUZZUl ULUULLUL u~QO2203 02Q02301 1 UAKU4u1 1 ULUUL~UL ULUUL~UI ULUVLOU~ 

Lab ID 1606004 1606005 1606006 1606007 1606008 1617002 1617003 1617004 1617005 1 1629002 1 1629005 1629006 1629007 
Sampling Date 28-Ott-96 28-Ott-96 28-Ott-96 29-Ott-96 29-0~1-96 29-Ott-96 29-Ott-96 29-Ott-96 29-O&96 \30-O&96 j30-O&96 30-O&96 31-O&Q6 

Volatile Organic% ug 
I 1,1,1,2-Tetrachloroethane 1 IU 

l,l,l-Trichloroethane 1 IU l(U ( IIU ( l(U ( l(U ) 1p.l ) IIU ( IIU \ -l(lJ / l(U ( l(U I IlU 1 111 

IU 1,1,2,2-Tetrachloroethane ( IU l/U 1 l/U 1 IIU 1 1pJ ) II 1 l/U I IIU ) IJU I l/U ] 2) 1 IIU I 
*I*. I . . -8.. t 1 III . . IU 

IL ! I I I I I I I I 
$I 1 IIU 1 l]U I IpJ 1 1p.l 1 l(U 1 IIU I I\U \ IlU I l(U 1 l(U I IlC ' 

. . 

l,l,ZTrichloroethane 
l,l-Dichloroethane 
l,l-Dichloroethene 

1u 1u IU IU 1u 1u 1u IU IU 1u 1 u 1u 

IU IU IU IU IU IU 1u IU 1u IU IU 1u 
IU IU 1u 1u 1u IU IU IU IU IU IU IU 
. . . 2 I, IU IU IU IU IU IU IC -I' .'I - ~~ y I IIU I !lU IU 1u IU llU IU IU I l/U 1 l/U ] 1 (U 

. 

I 

IU 
IU 

l,l-Dichloropropene 1u 1IU ) IIU ) J , I/U ) I I” IU 
_ . a I.. - '1 1,2,3-Trichlorobenzene IU 

1u 4 CI 9 TArll^r....r~n~na 1 II II" ' ,111 IU IU IU IU IU IU IU IU I l(U 
',(L,-r-,,I"I,,","Y'.~L~~.- , - IU IU IU IU IU IU VU IU IU l[U 

, 
1,2,4-Trimethylbenzene 1; p!Iu I IU IU 2 IU , IU IU 1u IU IU IjU 
1,2-Dibromo-3-chloropropane IU .I IU IU IU 

4 III IU 
IU 
IU 
. I.. 

j,2-Dichloroethene (total) 1 ]U ) 1pJJ l]U I IIU 1 l(U ( 1IU 
. . 

IU - IU IU IU IU IU IU 111 
1,3-Dichloropropane IU IU IU 1u IU IU 1u IU ItJ .'. 
1,4-Dichlorobenzene IU 1U IU IU IU IU IU IU IU ;: IU 

IU IU 'IU IU IU IU IU IU IU IU IU IU 1u 2,ZDichloropropane .-- _^ I a^ . II 
2-Butanone 7 u- 1 1u IU 1 110 61 ( 2001 1 1801 ( 201 ( WI I I ,u 1U 

IU 
. 

IU IU IU IU IU IU IU IU IU IU 
I . . 
1u - . . 

1 u 2-Chlorotoluene 
2-Hexanone IU IU IU IU IU IU IU IU IU IU IU IU IU 
4-Chlorotoluene IU IU IU IU lU IU 1u IU IU 1u IU 1U 1U 
4-lsopropyltoluene 1U IU IU IU IU IU IU IU IU IU IU IU IU 
4-Methyl-2-pentanone IU IU IU IU .lU IU IU IU IU IU IU IU IU 
Acetone IU IU IU IU : 1 u fU 1u 1U 1u IU 1U IU IU 

IU IU IU Benzene IU IU IU IUI 1U IIU IU IU IU IU 
Bromobenzene IU IU IU IU IU IU IU IU IU 1 IU IU 1u IU 
Bromochloromethane IU 1u IU 1u 1u 1u 1u 1u IU IU 1U IU IU 

IU IU IU -1u IU 1 u 1 u IU IU IU IU IU IU Bromodichloromethane 
Bromoform IU IU IU IU IU 23 4 ) 14 16 1 1 IU IU 



Appendix E 
Table E-3. Summary of DPT Groundwater Analytical Results, Phases II and III 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02QO1902 02001903 02Q02001 02Q02002 02QO2003 02Q02201 02QO2202 02Q02203 02Q02301 02Q02401 02Q02402 02Q02701 02QO2801 
Lab ID 1606004 1606005 1606006 1606007 1606008 1617002 1617003 1617004 1617005 1629002 1629005 1629006 1629007 

Sampling Date 28-O&96 28-O&96 28-O&96 29-O&96 29-O&96 29-O&96 29-O&96 29-Ott-96 29-O&96 30-O&96 30-O&96 30-O&96 31-Ott-9E 
Bromomethane 

tE 
1lU IIU 1llJ IIU IIU 1 Iu IIU IIU IlU 1IlJ 1 IU 1 III IllI 

I 

irbon disulfide 
, 

NQ NQ NQ NQ NQ NQ NQ NQ NQ Nd - Nd - Nd - N; - 
Carbon tetrachloride IU IU 1U IU IU IU IU IU IU NQ NQ NQ NQ 
Chlorobenzene 1 u IU IU IU IU IU IU IU IU IU IU IU IU 
Chloroethane 1 u 1U 1 u IU IU 38 1 IU 26 IU 3 IU IU 
Chloroform IU IU IU IU IU IU IU IU IU IU IU IU IU 
Chloromethane IU IU 1 u IU IU 23 IV IU 26 IU IV IU IU 
cis-1,3-Dichloropropene 5u 5u 5u 5u 5u 5u 5u 5U 5u 5U 5u 5u 5u 
Dibromochloromethane IU IU 1 u IU IU IU IU IU IU IU IU IU IU 
Dibromomethane 1 u 1 u IU 1U IU IU IU IU IU IU IU IU IU 
Dichlorodifluoromethane IU IU IU IU IU IU IU IU IU IU IU IU IU 
Ethylbenzene 1 u 

lU, IU 
IU IU IU IU IU IU IU 1u IU 1u IU 

Hexachlorobutadiene IU 1u IU IU 1U IU IU lU 1U IU IU 1u 
Isopropylbenzene 1u 1 u IU IU IU IU IU IU IU IU IU IU IU 
Methylene chloride IU IU IU IU IU IU IU IU 1u IU 1U IU IU 
n-Butylbenzene IU IU IU IU IU 2 IU 1 lit IU IU 1u IU 
n-Propylbenzene 1u IU IU IU IU IU IU IU IU IU 1u IU IU 
Naphthalene IU IU IU 1U IU IU IU 1U 1u IU 1u IU IU 
set-Butylbenzene ~1 u IU IU IV IU 2 3 4 4 IU IU IU IU 
Styrene IU IU IU IU IU IU IU IU IU IU IU IU IU 
tert-Butylbenzene IU IU IU IU IU IU IU IU IU IU IU 1u IU 
Tetrachloroethene NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ 
Toluene NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ NQ 
trans-1,3-Dichloropropene 3u 3u 3u 3u 3u 160 3u 3u 3u 3u. 9 3u 3u 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
o-Xylene 
m/p-Xylene 
Xylene (total) I 
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Appendix E 
Table E-3. Summary of DPT Groundwater Analytical Results, Phases II and Ill 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

SampleID 02QO2801 02QO2802 02QO2901 02QO2902 02Q03001 02Q03002 02QO3003 029030030 1 

LablD 1629008 1629009 1629010 1629011 1565001 1565002 1565005 1565006 1 
Sampling Date 31 -O&96 31 -Ott-96 31 -Ott-96 31-O&96 22-Ott-96 22-Ott-96 22-Oct-96 22-Ott-96 j 

Volatile Organics, ugll 
1,1,1,2-Tetrachloroethane 1u 1u 1 l(U 1 I\U 1 I,” , 1p ) 1u I u 

l,l,l-Trichloroethane IU IU ' IU 
.I.. I 
1u 

>I.. I 
IU IU 1 U 1U 

1,1,2,2-Tetrachloroethane IU IU 2 IU IU IU 1 U IU 
A a I . ..?.L ,__._ AL__- 
i ,I ,L- I ncnloroewane 1 IlJ IU IU IU IU '1 

-. 
l,l-Dichloroetnane 1 II IU IU 1 II 1 
> *-. II ..,._. 
i ,I-u~cnioroemene 

,L,+ I rimemyrverwxw 
- -.. . . 

i ,z-uirxomoernane 

1 ,L-uIcrllo1oeulwle 1 u 1lJ 1u 

1,2-Dichloropropane IU IV 1U 1 
1,3,5-Trimethylbenzene IU IU IU IU IU IU 1 

1 II IU IU i II 1 

1 u 
lIu’ 

LU 
.!..! “I.. I 

I ” 
1l.I I 

I ” 
Al,, I 

IV 
-!..I 

I U 
.!..I i(uU 4’,, 

, . . . 

4-chlorotoluene I 11u 1 l/U Ill ] 1u 
4-lsopropyitoluene IlU ) l(U ( 1IU ) IIU I II” 1 IIU I IU 1 IU 
a .,-IL.., e -- _._-^-^ *,.I , Al.1 I 1111 I 4111 I IllI I a ,‘I IUI IU 

1IU IU 1u 

;i 
IU 1p I 

l(U 1 l(U IU IU IU 1p 1 l/U ( 

IU IU 1'" 
i 1 . . IU 1u 

T _.. I 1 .* 1 II 1 II 

! l(U ( l(U ( II” ) II” / I,” , 1 IV 
4111 I 4111 I 1 III 

1u IU 1 u IU / 1 
1IU IU IU IU IU ] IlU I 

Bromoaicniorunlelrlal~r I l\U ( l(U 1U IU IU IU' &"'I 
Rrnmnfnrm 4111 I II 1 IU IU 1 II 

page 7 of 8 
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Appendix E 
Table E-3. Summary of DPT Groundwater Analytical Results, Phases Ii and Ill 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Trichlorofluoromethane 
Vinyl chloride 
o-Xylene 
m/p-Xylene 
Xviene ftotall 
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TABLE E-4 

SUMMARY OF DPT GROUNDWATER ANALYTICAL RESULTS, 
PHASE IV SAMPLES. 



Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

I 

Naval Training Center, Orlando 
Orlando, FL 

Sam& ID I 02010001 I 02Q10002 I02Q10003 I02QlOlOl 102Q10102 I02Q10103 ( 02QlOlO4 ) 02Q10201 102Q10202 (02Q10203 ~02Q10204 102Q10301 IO2Q103021 ___-_-- - __. -~~ .-- -~. ~~ _-... r-- -- -- I 1 

Lab ID OTCWI l 2 OTCWl’3 OTCWl’4 OTCWI l 5 OTCWl l 6 OTCWl l 7 OTCWI l 8 OTCW1*14 OTCWl’15 OTCWI l 1 6 OTCWl’17 OTCWl’l 1 OTCWI l l 2 
Sampling Date 22-Jul-97 22-Jul-97 22-Jul-97 22-Jul-97 22-Jul-97 22-Jul-97 22-Jul-97 23-J&97 23-Jul-97 23-Jul-97 23-Jul-97 23-Jul-97 23-Jul-97 

\,..l.dila nm~nirc lad, I I I I I I I I I I I I I 
“.” - _.” - -.- ” -.- - -.- - , I.,. I.& *“I.““...“,““...“..- . , _._, - , _._,_ , ---,- , 

1 1 1 -Trichloroefhane 0.5 u .,.,. . ..-...-.- - . ..-.. - I 0.5lU I 0.5lu I 0.5lU I ( I -.-I I I I I I ISpJ 1 0.5 u 0.5 u ( oqu ( asp 1 oqu 1 0.51u 1 0.5/u 1 0.5lu 
1.1.2.2-Tetrachloroethane 0.51U 1 0.5/U 1 0.5/U 1 0.51U 1 0.5 U 0.5 u 0,5/U 1 nc;iir I 135111 l n5lll l n!iill 1 OSilJ 

I.5 u 0.5 u 0.5u , -.-,- , 

4-Chlorotoluene . -...- ._... - . . 
4-lsopropyltoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 

o.slu t -iTqiF- --j-x SlU 
qQI 1 NQl 1 NQI / NQl a ..-I , 

0.5 u 
0.5 u 
NQ NQ NQ 

NQ NQ 

27.8 D 0.5 u 

Page 1 of 10 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Trichlorofluoromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Vinyl chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
o-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
m/p-Xylene 1.71 3.33 0.5 u 0.5 u 0.65 1.4 0.5 u 0.5 u 0.5 u 0.62 0.5 u 0.5 u 0.5 u 
Xylene (total) 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

3.2 6.62 1.52 0.52 0.5 u 0.5 u 0.71 0.5 u 0.5 u 0.5 u 1.4 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5. u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
18 55 0 0.5 2.4 12 23 D 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
32 120 D 5.5 6.1 27 54 D 2.5 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

l 1 l l . l l l l . l l l 

\ 
Page : 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02Q10303 02Q10304 02Q10401 02Q10402 02Q10402 02Q10403 02Q10403 02Q10404 02Q10501 02Q10501 02Q10502 02Q10503 02QlO504 
Lab ID OTCW1’13 OTCWl”18 OTCW1’20 OTCW1’21 OTCW1*22 OTCW1*23 OTCW1’24 OTCW1*25 OTCW1’26 OTCW1’27 OTCW1*28 OTCW1’29 OTCW1’30 

Sampling Date 23-Jul-97 23-Jul-97 24-Jul-97 24-Jul-97 24-Jul-97 24Jul-97 24Jul-97 24-Jul-97 24-Jul-97 24-Jul-97 24-Jul-97 24Jul-97 24-Jul-97 
Volatile Organics, ug/L 
1 ,I ,I ,2-Tetrachloroethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 ,I ,I -Trichloroethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 ,I ,2,2-Tetrachloroethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 1 3-Tri,.hlnmdhrrno ns II ns rr 05 11 ns II 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 
u 0.5 u 0.5 u I, ,-Y,“III”1”~LIIcII~ “.” v “.” - “.” ” “.” - -._ - “.” - “..A ” V.” Y Y.” ” 0.5 u 0.5 

1 ,I -Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2,3-Trichlorobenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u , 
1,2,3-Trichloropropane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2,4-Trichlorobenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2,4-Trimethylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2-Dibromo-3-chloropropane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 ‘0 
1 ,2-Dibromoethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2-Dichlorobenzend 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 65 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 ,ZDichloroethane 1.64 2.14 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 ,ZDichloropropane 1.14 1.46 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
- 1,3,5-Trimethylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

. . ” r.:-L.l-“” I”““““-^ l l l . t l ,* l l l l l 

C05(V/ * 
0.5 u 
n* it * 

0.5 u 
nc; II St n 

’ 

2,ZDichloropropane 0.5 u 0.5 u ( I 
u .‘j 2-Chlorotoluene 0.5 u 0.5 u 0.5 1 0.5lU 

4.Chlorotoluene 0.5 u 0.5 u 0.5 u 1 n*hl 
A ,r,....,.B.dtn,,,ana nc, ii ns ii ns ii 

“,” ” VI” ” “.I I , “.JJ” , 

0.5 u 0.5 u 0.5 u ’ n=“’ ’ 
NQ NQ NQ 1 IYUI 1 
ns ir ns ii ns tr 1 n=rrr r 

+ ia=+- -ia= ..- ..- ..- 

) 0.51lJ 1 0.5)U 1 0.5(u , “.“,.# , “.“,I , I.“,_ , “4,” , 
I NOI I Nni I NO1 I NOi 1 NQi I NQI ’ h’n’ ’ Nn’ ’ Nn’ NQ NQ NQ ..\ ..- ..- 

I 8 I 
..- , I I 

8.U I.Y I.Y NQ 
) 0.5lU ( 0.5ju ( 0.51u 1 o.qu 1 0.5ju ( ii+ ( 0.5lU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
I n6lll I nr;lli I nslrl I nsltr I nsltr I 05lLl 1 nElll 0.5 u 0;5 u 0.5 u 0.5 u 0.5 u 0.5 u 

. . . 1 ---I , I I 8.V NQ NQ NQ NQ NO NQ 
I Nnl 1 Nnl 1 Nnl ’ L’n’ hlfi NA NO NQ NQ NQ 

Bromobenzene 

Bromodichloromethane 
V.” Y “.” v  “.” - “.” ” -.- - “.” ” V.c) ” 

NQ NQ NQ 1 NOI t NQl 1 NQl ’ N*’ 

NQ NQ NQ , ,.w, , I.-, , ..-, 1 IYWI 1 IYU, , I-U, 
I ?lAi? A?9 ‘3 ns11 ! ns!tt I nslti I 05lu t nstrr 1 n*trr t nstrr 

..- I .--- 1 I _ 

“I.. 1 Y.” ” , V,Y Y Y.” ” 0.5 u 0.5 u 0.5 u o.sp 
Chloroethane ) 0.5 u 0.5 u 0.5 u 0.5jt.J 
Phlr.r,,.rn. i nr;lit I nc;lii I nslii I nslir I nslri I 0slLl 1 nctrr 1 nsrrr I 0.6lU 0.5 u 0.5 u 0.5 u 0.5lU “,II”I”I”IIII V.” Y V.” v  “.” - “.” - “.” ” “.” - , V..l,” , V.” ” 

I nslit I nsitt I oslu I 05lu I 0.5lu I 0.5lU 1 nqlll 1 ndll 
I- t I f  

“.” ” “.” ” 
I f  

1 0.5(U ) 0.51u 1 -.- - ( -.- 
I I 

o.s(U ( -.~ 
I t ---I I 

V.” ” V.” Y 

0.5(U ( 0.5)U 1 0.51u 1 0.5lt.J 
0.5lU 0.5ju 1 0.5 u 1 0.5lU ( 0.5lu 

0.51u 0.5lt-l 0.5lu 1 0.5 u ( 0.51u 1 0.51u 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

, 
1 ,I ,2,2-Tetrachloroethane 
1 ,I ,2-Trichloroethane 
1 ,I-Dichloroethane 
1 ,l-Dichloroethene 
1,l -Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1 ,ZDibromo-3-chloropropane 
1,2-Dibromoethane 
1.2-Dichlorobenzend 
1 2JXchloroethane 

0.5lU I OSIU 

,- I 

jU ) 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
SlU I 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.’ jU . 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 
0.5 u 3 0.5 u 
0.5 u 

0.5 u 

s 

0.5 u 
0.5 u 
0.5 u 

0.5 u s 0.5 u 
0.5 u 
0.5 u 

0.5 u 3 0.5 u 
0.5 u 
0.5 u 

0.5 u 3 0.5 u 
0.5 u 
0.5 u 

0.5 u 

s 

0.5 u 
0.5 u 
0.5 u 

0.5 u 
0.5 u 33 0.5 u 
0.5 u 

I- I --I- I -~I I I I I 

SU 1 OS(U 1 0.5lu 1 0.5(u ( o.qlJ 1 oqu 1 0.5p 1 asp I 
5)lJ ) 0.5)u 1 05lU I 0.5lu I 0.5iu I 0.5lU I 0.5lU I 0.5ll. 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02Ql1301 02Qll302 02Q11303 02Qll304 02Qll401 02Q11401 02Qll402 02Q11403 02Qll404 02Qll501 02Qll502 02Qll503 02Qll504 
Lab ID OTCWl’47 OTCWI’SO OTCWI’SI OTCW1’52 OTCWl*53 OTCWl’54 OTCWl”55 OTCWl”56 OTCW1’57 OTCWl’58 OTCWl*59 OTCWI’GI OTCWl*62 

Sampling Date 11 Sep-97 11 -Sep-97 11 -Sep-97 11 -Sep-97 12-Sep-97 12-Sep-97 12-Sep-97 12-Sep-97 12-Sep-97 12-Sep-97 12-Sep-97 12-Sep-97 12-Sep-97 
cis-1,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Dibromochloromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Dibromomethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Dichlorodifluoromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u , 0.5 u 0.5 u 0.5 u 
Ethylbenzene 0.5 u 0.68 0.7 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Hexachlorobutadiene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Isopropylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Methylene chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
n-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
n-Propylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Naphthalene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
set-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Styrene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
tert-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Tetrachloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Toluene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.65 0.5 u 0.5 u 0.5 u 0.5 u 
trans-1 ,ZDichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
trans-1,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Trichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Trichlorofluoromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Vinyl chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
o-Xylene 0.5 u 1.3 0.7 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
m/p-Xylene 0.5 u 3.1 2.2 0.69 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1.7 
Xylene (total) l l l l l t l l l l l l l 



Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

I S.---I- ,,.I n,-,,-.~,~n. In~nrrcnr I n?n,rcn~ I n?nrrcn-, I “9”41604 ,-,‘JQll701 02Q117,-,2 02Q11703 O’JQ11703 02Q11704 02Q118(‘^ ‘n-nr40nq’nqn44m=’ 
\II’GAI~T~\A/~‘~O~~TIIW~‘~~ IfiTCW1’771fITCWl*73 nTr’A”*7A’nrP”“‘* 

xtrr,p,e I” “LU I ICI” I “Lb’ I I “” I “Lb! I I ““L “LU I f ““d “LU I “LU, ID”L “LY, 1”Y.J 

LabID OTCW1’64 OTCW1’65 OTCWl’66 OTCW1’67 OTCV., vI -,_... _- -,-... , . _._... ._ _ .___. .- _. a~~~ I-P VPVIV, ;; OTCWI l 76 OTCWI l 77 
sampling Date 1 S-&p-97 IS-Sep-97 15-Sep-97 IS-Sep-97 IS-Sep-97 15-Sep-97 IS-Sep-97 IS-Sep-97 IS-Sep-97 15-Sep-97 16-Sep-97 18-Sep-97 16-Sep-97 

Volatile Organics, ug/L I 
1 ,I ,I ,ZTetrachloroethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.51u I 0.5 u 

nF II nc; ll l-t6 II pl II nr ,( I ” _I.. ” - . . 
1 ,I ,I -Trichloroethane 0.5 u 0.5 u 0.5 u 0.5 ” nE II nF II 
-1,1,2,2-Tetr--“l----‘L-‘- ,-I E I, nc: I, nK ,I Ill 

4 4 9 -r&.klnrnsmT.n,a I 1171.1 I 1,111, I ,,.,,,, , ,,i ,,,, , ,,_1,,, , I ,_,,,, , ,,.,,- V.” ” , “.“I” , J.J u , “.J(U 

I n511r I nsl11 I pclt1 I nEllI 

“..l ” 
0.5 u 

3 0.5 u 
nc If 

V.. 
0.5 ” 

E3= 0.5 u 
ntz Ii 

0 
n 

1,3,5-Trimethylbenzene 
- L1-1.~. AL------ 

I ,*-uicniorooenzene 
. .-J h:“LI ̂ ““-.^^^ .“^ 

0.5 u 0.5 u “.” I “.” - “.” ” -.- - 
I- ! ---,- 1 I I i1.5lU ( 0.5(U 

( O.S(U 1 o.s[u ( O.SlU 1 0.5~u ( 0.5(U ( 0.5lU [ O.SlU 1 O.SlU 1 6.5jU 1 6.51U 1 0.5/U 0.5 u 0.5 u 
I nrltt 1 fi~frt 1 n~ltt I nclt~ I ncltr I nclli I nr It I nr;iti I nc;lii I prl,, 1 rrr,,, 0.5 u 0.5 u 

I ,~-ulun”,“fn”pallr “.\I ” V.” ” “.“I” , Y.” Y “.Y Y Y.” 1 -.“. - “.” - -.- - -Id,” , “.” ,s 0.5 u 0.5 u 
I nr;lii I nslrr I 05111 I nSlU I O.SlU 1 0.5lU 1 0.5lu 1 O.S(U 1 0.51u 0.5 u 0.5 u 

I nF;lri I nfiltt I r=‘Jl 1 nElll nP i, 05 II 

0.5 u 0.5 u 1 0.5 u 
0.5 u 0.5 u C.’ L’ 
0.5 u 2.18 0.5 u 
0.5 u 0.5 u 0.5 u 
ns II nfi ii 

0.5 u E 0.5 u 
nE I, E 

J.il ” 
0.5 u 

2 0.5 u 
#“.- a. E 

I 1171.1 I .,:I,.. 

--ii&- 
I ,I.,,.. 

“ . ”  -  I U.,1,1 “ . ”  ”  I UdIU “ . ”  -  / d.3llJ 1 u.0p.l 0.5 u 0.5 u 
_.- - I 0.5lU I 0.5lU I OSIU I- I I I 1 0.5llJ ( 0.5(U 0.5 u 0.5 u 

I nr;lii I nc;lfi I nFil(r I nshr I r=f’r 1 nclfl 
Y.” v  

0.5 u 

=E 

“ . ”  -  u..J u 

0.5 u 0.5 u 
0.5 u 0.5 u 
ne II IlE II E 42 

“.d ” 0.5 u 0.5 u 
0.5 u I 0.5 u 0.5 u 

0.5 u 2 0.5 u I 0.5 u 0.5 u 
ac ,, 3 1.71,. I 117,111 , I,:.,., I U.,II# I .,dIL> , pL .c u.31u 1 U.OlJ 0.5 u 0.5 u 

I 1 -I-- ’ _-. ’ I 0.5 u 0.5 u 

0.5 u 53 0.5 u 
nc; ii 

0.5 u 333 0.5 u 
n5 II 

0.5 u 0.5 u 1 0.5[U 
0.5 u 0.5 u ^.E L’ 
r-i5 ii 05 u 0.5 u 

I- I rnsu p.5 u 
nslir I nF;iI ns ii 

“ . ”  -  “ . ”  -  

0.5 u “.” .e -.- - “.” - “. 0.5 u 0.5 u 
Carbon tatrarhlnrirln I nsl11 I o!ilu I 0.5lu I 0. 0.5 u 0.5 u t 0.5 u 1 I ncllf 0.5 u “.” - 1 -‘-I- I 

IChlnmh,..,,,,, I n.xlil I nr;lli I 0.5 u 0.5 u L- 0.5 u 1 + 
I “_“I” I “,.d,V I .,_“I_ t W.-I- I “.-I- 1 , U.JIlJ 0.5 u 

0.5 u 33 0.5 u 333 0.5 u 0.5 u 0.5 u I I I\EiI\ 0.5 u 
0.5 u 0.5 u t ..I, I %- ,.r .I u.0 u c 

“ . ”  -  “ . ”  -  u.3 cl 0.5 u 
“,,,“I”III.zIII~#I~ nc, Ii “.” .d ns 11 -_v - “.” - “.” ” -.- - ---as- 

-.- 
I 0.5lu I 0.5lu I- , ---I- I I I 

015lU 
i--z&it I I “.” Y 0.5 u 0.5 u 0.5 u 

cis-1 ,ZDichloroethene 1 0.5ju 1 o.s(u ( O.S(U 1 0.51u ( O.S[U ( O.SlU 1 0.5lU 1 1 0.5ju 1 0.5(U 0.5 u 0.5 u 0.5 u 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV ’ 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

SampleID 02Q11601 02Q11601 02QII602 02P11603 02Q11604 02Q11701 02Q11702 02Q11703 02Q11703 02Q11704 02Q11801 02Qll802 02Qll803 
Lab ID OTCWI l 64 OTCWI *65 OTCWI ‘66 OTCWl’67 OTCWI *68 OTCWI l 69 OTCWl’71 OTCWI ‘72 OTCW1’73 OTCW1.74 OTCWl l 75 OTCWl l 76 OTCWl’7i 

Sampling Date 15-Sep-97 1.5Sep-97 15-Sep-97 15-Sep-97 15-Sep-97 15-Sep-97 15-Sep-97 15Sep-97 15.Sep-97 15Sep-97 16-Sep-97 16-Sep-97 16-Sep-97 

cis-1,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Dibromochloromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Dibromomethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Dichlorodifiuoromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Ethylbenzene 0.5 u 0.5 u 0.5 u 0.5 y 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Hexachlorobutadiene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Isopropylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Methylene chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
n-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
n-Propylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Naphthalene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
set-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Styrene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
tert-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 9.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Tetrachloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Toluene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
trans-1,2-Dichioroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
trans-1 ,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 tJ 0.5 u 0.5 u 
Trichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Trichlorofluoromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Vinyl chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
o-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
m/p-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Xylene (total) t t l t l l . t c l l t . 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

/ 07Q11904 02012ClO1 02Q12002 02012003 

1 ,I ,2-Trichloroethane 
1 ,I -Dichloroethane 
1.1 -Dichloroethene 

-,- - _,- - 

I nEilI 

.,.“I- -.- - -,- - -.- - 

nr;lir I nr;llr 

‘A I ,L-“l~,,,“I”YCIIL~~lr ,2-Dichloroethane “.W - . ..- 1 O.5(U 1 0.5jU 1 0.91 -.- - - 

-.- - 

( 1 2.321 -.- 1 2.051 , ..-1, , -.-,- , -.-,- , -.-,- , 
I I n~lll I nF;Iti I nsltr I nsiu I OS111 I 0.5lU I 0.5lU I 0.51U I 

I ,3-Dichloropropane 
1 ,4-Dichlorobenzene 
2,2-Dichloropropane 

-La em...- I..^-^ 

V.” ” “.W - -.- - -.- - -.- - _.- - 

0.5 u 0.5 u 0.5 u I 05lU I 0.5lu I 0.51u I 0.5lU 
0.5 u 0.5 u 0.5 u / _._, _ , -.-,- , -.-,- , -.-,- , -.-,- 
0.5 u 0.5 u 0.5 tJ 1 O.S[U I 0.5lu I 0.5ilJ I OSIU I 0.51lJ 

nc II nc. ii I nr;lii 

Y.” ” -.- - -.- - -.- - 

dlcnnrnnvltnllrPno I oslu I 0.5lu I 0.5lU I 0.5lU I O.SlU 
“.Y ” - ..- - .-.. - ..-- 

I nF;Ili I n5lU I OSIU I 0.5lU I 0.5llJ I 0.5lU 

“.” ” “.” .F -.- - -.- - -.- - 

-.- 
I 

I DSIU I 05111 I 0.51U I 0.5lU I 0.51lJ 1 0.5ru 

Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

V.” ” V.” ” “.” - -.- - -.- - -.- - 

0.5 u 0.5 u 0.5 u 0.5 IJ I o.!ilu I 0.5lU I 0.5lU 
0.5 u 0.5 u 0.5 u 0.5 u , “.“,- I ” .-,- , -.-,- 
0.5 u 0.5 u 0.5 u 0.5 U ] 0.5lU 1 0.5jU 1 O51U 
0.5 u 0.5 u 0.5 u 0.5 u I 0.5lU I 0.5/u 

I t-3~111 I n*lll I 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02Qll804 02Ql1901 02Qll902 02Qll903 02Qll903 02Qll904 02Q12001 02Ql2002 02912003 02Ql2004 02Ql2101 02Q12102 02Ql2103 
Lab ID OTCWI l 78 OTCWI l 79 OTCWI l 80 OTCWl’81 OTCWI *82 OTCWl’83 OTCWl’85 OTCWI l 86 OTCWI l 87 OTCWI ‘88 OTCWI l 89 OTCWI l 90 OTCWl l 91 

Samplinq Date 16-Sep-97 16-Sep-97 16-Sep-97 16-Sep-97 16-Set-97 16-Seo-97 17-Sep-97 17-SeD-97 17-Sew97 17-Seb-97 17-Sea-97 17-Sea-97 17-Seo-97 . - 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethvlbenzene 

0.5’ u 0.5 u 0.5 u 0.5’ u 0.5. u 0.5 u 0.5’ u 0.5 u 0.5’ u 0.5’ u 0.5’ u 
--r -- 

0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 2.45 1.18 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 24 D 

He;achlorobutadiene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u ii ; 
Isopropylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 20.8 D 
Methylene chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 0.5 u 0.5 u 0.5 u 
n-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
n-Propylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1.4 
Naphthalene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
set-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Styrene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
ten-Butylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Tetrachloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.54 0.5 u 0.5 u 0.5 u 0.5 u 
Toluene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.55 2.52 
trans-1 ,P-Dichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
trams-1,3-Dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Trichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.59 0.63 0.5 U 0.6 0.5 u 0.63 4.99 
Trichlorofluoromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Vinyl chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
o-Xvlane 05 11 05 u 05 u 05 II ns II ns II ns Ii I-IS II 0s II rlw n!i II tic; II 77 n - --,.-..- 
m/p-Xylene 
Xylene (total) 

_.- - -.- - 
0.5 u 0.5 u 0:; i 418 - ;:; - 0:; - 0:; i 0:; ; 0:; i -;:i ;;:; i ;;:5 ;; ;; ; 

l l l l t l l l l l l l l 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

I 

Naval Training Center, Orlando 
Orlando, FL 

b-h. in I n3n171 nn 1 n7ni 77m i n7ni 77n3 I n7ni 73n3 I nmi 33m I n30173n3 I n3m 3303 I 03~12304 02c112401 0201 m-d 1 mnl7*nl 1 n7n* 77nl 1 f-m-d 77n7 vsl,,,p,s,u “L”ILIV-7 “LUlLL”, “LuI--I- “-S.-h”- --\.--_. ---.____ ___.____ - ______. - ____ --~llL-v”, “LY,ILYY, “LLXI‘.,II “LI.L. .T- 
Lab ID OTCW1’92 OTCVV2’1 OTCW2’2 OTCW2’4 OTCVv2’6 OTCW2’7 OTCW2*8 OTCW2’9 OTCWZ’IO OTCW2’11 OTCWZ’I 2 OTCW2’14 OTCWZ15 

Sampling Date 17-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep.97 18-Sep-97 19-Sep-97 19-Sep-97 19-Sep-97 22-Sep-97 22-Sep-97 
., . .-. A ~. I-. ..-,, i I I I I I I I I I 1 I I volaule urgarucs, ugrt- I I I I I I I I I I I I I I I I I I I I I I I I I 
. 1 . r) T-lr--LI __^^ ,L^..^ 1 ~C~II I ,-IE~II I nc111 I nc;lll I nc;lll I n&Iii I nE;lli I nr;lii I nF;ii 

I 1 
1 pclll I nclll I nEllI I nEllI 

.I I I ,_IYII~I-IIII.Illr111411” I 11.1111 I IICIII1 I “Ul” 1 V.” ” V.” ” Y.” ” I.” v  v.1 . -.- - I) ,,, ,sc ,~..I”*,,-.-~..,....- -.- - -.- - _.- ( “.J(” ) “4,” 1 “.cll” , V.“I” 

4 4 4 T&.*lnrrsll.ana 
I,,,,-III~,11vI”~II15111= 

I nclll 
V.” ” 

I nr;lli 
V.” Y 

I nc;lii V.” - I I 0.51u ) 0.5 u 0.5 u 0.5 u 0.5]u 1 0.5(U 1 o.s\u 1 0.51u 1 o.s\u 1 0.5)U 
I nslll I nr;lri I nslu I 0.5lU I 0.5 U 0.5 u 0.5 u 0.51~ 1 0.51~ ( nslii I nsltl I nFill1 I nEilu 

nq II ns ii ns 11 n5 

“..,,.A , “.V ” Y.” ” , U.ilIU 1 U.3)U 1 0.5 u 0.5 u 
“cl,, I n.rl,r I - -8.. I ^_I.. I o.5 u 0.5 u 

I .I , , I “..I ” , U.O)U 1 u.31u 1 0.5 u 0.62 
nslii I nslir I ns If ns II 

cis-1 ,ZDichloroethene 
I I I 

J 1.321 1 2.061 1 0.51U 1 0.51lJ 1 2.091 

0.5 u iE 0.5 u 
0.5 u 

0.5 u =Fl 0.5 u 
- 0.5 u 33 0.5 u 

0.5 u 

Page 13 of 18 
CA~‘)M!=!NXI S DPTPH4 



Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

I 

Naval Training Center, Orlando 
Orlando, FL 

Samole ID 1 02Ql2104 1 02Ql2201 IO2Ql2202 / 02Ql2203 1 02Ql2301 ~02012302 I0201 2303 1 02017304 1 070174fH 107Cl17401 I n7~17Sni I t-17121 77111 I n70177n7 i 

;ab ID OTCW1’92 OTCWZ’I OTCW2’2 OTCW2’4 OTCW2’6 OTCW2’7 OTCWZ’B OTCW2’9 OTCIfVZlO OTCW2’11 OTCWZ*12 OTCW2’14 OTCWU5 
Sampling Date 17-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 18-Sep-97 19-Sep-97 19-Sep-97 19-Sep-97 22-Sep-97 22-Sep-97 

cis-1,3-Oichioropropene oqu 0.5p OS(U oqu 0.5p 0.5p.l 0.5(u 
0.5lu 

0.5p o.s\u 
0.5lu 0.5lu 

0.5)U 0.5p 0.5p o.s\u 
Dibromochioromethane 0.5lu 0.5lU 0.5llJ 0.5lu 0.5lu 0.5lU 0.5lu 0.51t.l 0.5llJ 0.5lU I ,- 
Dibromomethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Dichlorodifluoromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Ethvlhenzene 345 OS 11 OS II 0511 , 0.5,u , 0.5,u , 2.37, , 3.08, , 0.5,u I 0.5,u I 0.5,u I 0.5,u I 0.5,u . - .- - - . . , - . - 

Hexachlorobutadiene 
isopropylbenzene 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
set-Butylbenzene 
Styrene 
ten-Butylbenzene 
Tetrachloroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-l,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
o-Xylene 
m/p-Xylene 
Xylene (total) 

-. .- -.- - _.- - -.- - I I 1 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

7.97 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 2.08 14.8 3.15 2.82 0.5 u 0.5 u 0.5 u 
0.5 u 0.72 0.63 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

1.07 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1.68 4.79 1.09 0.94 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 3.06 0.5 u 0.5 u 3.44 17.3 2.67 3.11 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.8 0.63 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.92 0.71 0.5 u 0.5 u 3.69 2.42 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.85 0.5 u 1.17 3.82 0.5 u 0.5 u 4.44 2.37 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
3.2 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.61 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
7.5 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

l . l l l l l t . t l . l 

, I 8 I 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

sample IU VLU I LI UJ ULU I LI UY VLU I LUV I ULU t LUV I ULUlLwJL ULUILOUJ ULUILOVS “LU,LJ”i “LUlLJ”L “LbI(ILJ”bl VLUILJV-l “LUIL~V-l YLU I JUU I 

Lab ID OTCW16 OTCW’17 OTCW18 OTCW19 OTCW2’20 OTCW2’21 OTCW2*22 OTCW24 OTCW25 OTCW26 OTCW2’27 OTCW2’28 OTCW29 
Sampling Date 22~&p-g7 22-Sep-97 22-Sep-97 22-Sep-97 22-Sep-97 22-Sep-97 22-Sep-97 23-Sep-97 23-Sep-97 23-Sep-97 23-Sep-97 23-Sep-97 23-Sep-97 I I I I I I I 

Volatile C 
1,1,1,2-Tetrachloroethane 1 U.bju 1 u.31~ j u.3)~ 1 u.31~ 0.5 u us (U U.SlU ( lJ.31u 1 U.OlU 1 u.31u ( U.Q(” 1 U.JI” 1 U.S(U 

1 ,I ,I -Trichloroethane ) 0.5ll.r ) 0.5ju ) 0.5)u ] 0.5)U 0.5 u 0.5 u 
-1.. I ^ -1.. ! J** I ^r!ll I _J,, I 

0.5 u 0.5 u 0.5 u 0.5 u 1 0.5lU 1 0.5ju 
, * 1 A ,. - . ..__ L I.___. L_-_ I nclll I nEllI I nEllI I nr;lll 0.5 u 0 

n-r, ,- - _I.. 
i ,i ,L,L- r erracnroroeuxwe 

._-... . 

l,z-uloromo-j-cnloropropane 1 V.YIY 

II ,3,5-Trimethylbenzene U.OlU ) u.31u ) U.3(U L 0.5lU I U.5]lJ 1 U.3(U 1 U.O(U ) U.O(U ( “.JI” 1 
.--... . nc,,, I n =,,, , -r,,* , ..r,*, , . ..?.I, f nr,,, I nr,,, I tlE,l, I i ,s-urcntorooenzene 
1 ̂  h..L---_----_ 

( u.o,u 1 u.a,u ( U.J(” ( “4,” , u.31u 1 u.31u 1 U.JIU 1 “.JI” I “.JI” I “4,” , “..I,” , “..# ” 
I t-lEl,l I nEllI I nclll I n*lll I .T.c,,, I nCll, I nellI I nellI I ncltt I nFll1 I n*lll I fir; II i ,5-uicnioropropane 

1 ,4-Dichlorobenzene 
..~~~ z,z-urcnroropropane 

2-Chlorotoluene 
4-Chlorotoluene 
4-lsopropyttoluene 
Benzene 
. -a ~---..- aromooenzene 
Bromochloromethane 
Bn ” ’ ’ ~moarcnroromernane 
aromoform 
Bromomethane 
Carbon tetrachloride 

.m1-1_--1- ---^-^ 

u.a u “.L) ” v.4 ” 
0.5 u 0.5 u 0.5 u “.“,_ “.cJl” ) V.“,” , “4,” , V.“,” , “.“I” I “.“(” , -.“,- I . . ..-I - , 
0.5 u 0.5 u 0.5 U 
0.5 u 0.5 u 0.5 u 0.5lU nr;ltt I nc;lti / nslrr I 05111 I oslu I 0.5iU I 0.5lU I 0.5lU I 
nc: II nr; II I-IS II flslt1 “..I ,” “..A ” V.” ” V.” ” .,.I 1 “... - -.- - “..J ” 

u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u ~,,I”,“slllall~ V.” ” V.” - -.- - -._ - 
Y.” 

; 0.5 u 0.5 
Chloroform 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Chloromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
cis-l,2-Dichloroethene 9.2 , 2.15 0.5 u ( 0.5,u 0.5 u 0.5 u 0.5 u 0.5 u ( 0.5,u 0.5 u 0.5 u 0.5,u ( 0.5,u 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Hemdon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 102Ql2703 ( 02Ql2704 102Q12801 (02Ql2801 102Q12802 (02Q12803 102Ql2804 1 02Ql2901 [02012902 102Ql2903 102Q12904 I0201 2904 I 02Ql3nol 

Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
set-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
trans-1,2-Dichloroethene 
trawl ,3-Dichloropropene Trichloroethene 

Trichlorofiuoromethane 
Vinvl chloride 
a-Xyiene 
m/b-Xvlene 

0.59 0.5 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.62 0.5 u 0.5 u 0.5 u 0.52 0.59 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 11.6 2.09 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 26.7 D 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u ’ 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5’U 0.5 u 0.81 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1 0.5 u 

0.5 u 0.5 CJ 
llfilll I 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u OS II I-IS II n!i II nr; II nr; II nc; I 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0 

0.5 u 0.5 u 
I I ! I I I I- I 0.5 u 0.5 u 

I 0.5lu I 0.5lu I 0.5lu I 0.5lu I 0.5lu I 0.5lU I 0.5lU I O.SlU I 0.5lU I 0.51u I 0.5lu OS LJ 0s II 
I I I- ! -.-I- I I I I 

I 0.51u I 0.681 I 0.51u I 0.51u I 0.51u I 0.5lU ( 0.5(U 1 0.ql.J ( 0.5lu 1 0.5/u 1 0.5(u ( -.- - 1 ;:;I; 0.5/u 
l l l l l l l t l t l l l 

I 

\ 
Xy;ene (total) 

I 
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Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Hemdon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 02Q13002 02Q13003 02Q13004 
Lab ID OTCW32 OTCW2*33 OTCW34 

-- ^ . . .--1 ,.A m_- .-.Y .-..¶ n-- ,-.7 q-7 - sampling vale LJ-xp-w ~~-wzp-~, La-sep-YI 
Volatile Organics, ug/L 
1 ,I ,l ,ZTetrachloroethane 0.5 u 0.5 u 0.5 u 
1 1 1 -Trichloroethane 0.5 u 0.5 u OS II -.- - _,_,. _..__.. ~~ 
1 ,I ,2,2-Tetrachloroethane 0.5 u 0.5 u 0.5 u 
1 ,I ,2-Trichloroethane 0.5 u 0.5 u 0.5 u 
1 .l-Dichloroethane 0.5 u 0.5 u 05 u 

-.- 1 ,I-Dichloroethene 1 0.5/u 0.5 u 0.5 u 
1.1 -DichlorooroDene I 0.5lu 0.5 u 0.5 u 

..I- II 

IF 1’2:Dibromo3-chloropropane 

u.3 u 

0.5 u 

5 

0.5 u 
0.5 u 
0.5 u 5 0.5 u 
ns (1 

i ,2-uicnloroemane 
L m.-* l-_--_--_-_ 

-.- - 
u.alu 1 3.25 

I ^ -1.. 

1,3,5- I nmetnyltl 
13-O’-” 
1,3-Dichloropropane 
1 &Dichlorc’ 
n n r.*_LI-__ 

z-tinlc 
4-Chlc,w.ww ,w -.- - -.- - V&l,” 
4-lsopropyltoluene 1 0.5(u 1 0.5(U [ 0.5pJ 
Benzene I 3.311 I II.71 I 67liJ 

-. 
_-.-_.._ * 
Bromobenzene 0.5 u 0.5 u 0.5 u 
Bromochloromethane 0.5 u 0.5 u 0.5 u 
Bromodichloromethane 0.5 u 0.5 u cl5 u 
Bromoform 

vnernane . . . _. - . 
Carbon tetrachloride 
-. 

benzene 
..L--- 

.._... -..- 
I I 

-Dichloroethene 1 0.51u 1 



Appendix E 
Table E-4. Summary of DPT Groundwater Analytical Results, Phase IV 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

I 
I 

Sample ID (02Q13002 ~02Q13003 ~02Ql3004 
I 

iab ID ) OTCW2’321 OTCW2’331 OT&Z’3~ 
I Samalina Ds 
I . - ate 23-Sep-97 23-Sep-97 23-Sep-97 
cis-1,3-Dichloropropene o.qu 0.5 u 0.5 u 
Dibromochloromethane asp 0.5 u 0.5 u 

iU 0.5 u Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Methylene chloride 
n-Butvlbenzene 

0.5 u 0.5 u 

I I 0.5 U 0.6 
Toluene 1 0.5(U 1 0.5 u 2.09 
t rans-1,2-Dichloroethene 7 0.5 pJ ) 0.5 u 
trawl ;BDichloropropene I 0.5(U I 0.5 u 

0.5 u 
0.5 u 

Trichloroethene I 0.5lu I 0.5lU I IS1 I ---I- I ---,- , . .- 
IU I 0.51u Trtchlorofluoromethane 1 0.5)u 1 0.5 

Vinyl chloride 
o-Xylene 
m/p-Xylene 
Xvlene ltotall 

0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.96 0.5 u 

* l l 

1 
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Notes for Summary of Analytical Results Tables 
Hemdon Annex 

Naval Training Center, Orlando 
Orlando Florida 

NA= identified parameter not analyzed. 
Sample ID = Sample Identifier 
Lab ID = Laboratory identifier 

Units: 

mdkg 
uglkg 
mg/L 
uglL 

NQ 
f 

U 

J 

UJ 

R 

milligram per kilogram 
microgram per kilogram 
milligram per liter 
microgram per liter 

Parameter not quantified or reported in Form 1 s. 
Parameter not reported or quantified in Form ‘Is but can be estimated by summing their respective isomers. 

. 
The following standard analytical data qualifiers have the following definitions: 

The analyte/compound was analyzed for but was not detected above the reported sample quantitation limit 
The number preceding the U qualifier is the reported sample quantitation limit. 
The analytelcompound was positively identified and the associated numerical value is an estimated concentration 
of the analyte/compound in the sample. 
The analytelcompound was not detected above the reported sample quantitation limit. 
The reported quantitation limit, however, is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately measure the analytelcompound in the sample. 
The sample results are rejected during data validation because of serious deficiencies in meeting quality control 
criteria. 

Page 1 of 1 
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FUGRO GEOSCIENCES, INC. ___--. --.- 

6105 Rookin 
Houston. Texas 77074 

Tul: (713) 778-5580 
Fax: (713) 778-5501 

July 24, 1995 
Report Number 0301-5052-2 

ABB Environmental Services, Inc. 
1536 Kinglsey Avenue, Suite 127 
Orange Park, Florida 32073 

Attention: Mr. Rick Allan 

FINAL REPORT 
CONE PENETROMETER TESTING 
AND DPT SAMPLING SERVICES 

NTC ORLANDO, FLORIDA 
PRIME CONTRACT NO.: N62467-89-D-0317 

Dear Mr. Allan: 

Please find enclosed herewith the final results of the cone penetrometer tests conducted at the above 
referenced location. 

For your information, the soil stratigraphy was identified using Campanella and Robertson’s Simplified Soil 
Behavior Chart. Please note that because of the empirical nature of the soil behavior chart, the soil 
identification should be verified locally. 

Fugro Geosciences appreciates the opportunity to be of service to your organization. If you should have any 
questions, or if we can be of further assistance, please do not hesitate to contact us. We look forward to 
working with you in the future. 

Very truly yours, 
FUGRO GEOSCIENCES, INC. .’ 

President 

RY/ty 

Fugro Geosciences, Inc. is Giiiated with The Fugro Group of Companies 
with offices Iccated throughout the world. 

_ -_ .-.--- -_- 

- 



Key To Soil Classification and Symbols 

SOIL TYPE 

(Shown in Symbol Column) 

._ Sand Silt -.-. 

SAMPLE TYPE 

(Shown in Samples Column) 

Sandy silty Clayey Undisturbed . Rock Core Split Spoon No Recovery 
Predominant Type Shown Heavy 

TERMS DESCRIBING CONSISTENCY OR CONDlTlON 

COARSE GRAINED SOILS (Major portion Retained on No. 200 Sieve) 
Includes (1) clean gravels and sand described as fine, medium or course, depending on distribution of. grain sizes (2) silty or clayey gravels and 
sands and (3) fine grained low plasticity soils (PI c 10) such as sandy silts. Condition is rated according to relative density, as determined by lab 
tests or estimated from resistance to sampler penetration. 

Descriotive Term Penetration Resistance* Relative Densih[ 
Loose o- 10 oto409b 
Medium Dense .lO-30 40 to 70% 
Dense 30-50 70 to 90% 
Very Dense @er 50 9010 100% 

* Blows/Foot, 140# Hammer, 30’ Drop 

FINE GRAINED SOILS (Major Portion Passing No. 200 Sieve) 
Includes (1) inorganic and organic silts and clays, (2) sandy, gravelly or silty clays, and (3) clayey silts. Consistency is rated according to shearing 
strength, as indicated by penetrometer readings or by unconfined compression tests for soils with PI2 10. 

f-Y ? L. b 
Descrip:ive Cc. .ssive Shear Strength 

Term TonsfSauare Foot 
Very Soft Less Than 0.125 
soft 0.125 to 0.25 
firm 0.25 to 0.50 
Stiff 0.50 to 1-w 
Very Stiff 1 .oo to 2.00 
Hard 2.00 and Higher 

Note: Slickensided and fissured clay may have lower unconfined compressive strengths than shown above because of planes of weakness or 
shrinkage cracks; consistency ratings of such soils are based on hand penetrometer readings. 

TERMS CHARACTERIZING SOIL STRUCTURE 

Parting: 
Seam: 
Layer: 
Fissured: 

Sensitive: 

Interbedded: 

Laminated: 

Calcareous: 

Well Graded: 

Poorly Graded: 

iI 

paper thin in size 
l/a' to.3’ thick 
greater than 3 
containing shrinkage cracks, frequently filled with 
fine sand or silt, usually more or less vertical 
pertaining to cohesive soils that are subject to 
appreciable loss of strength when remolded 
composed of alternate layers of different soil 

types 
composed of thin layers of varying color and 
texture 
containing appreciable quantities of calcium 
carbonate 
having wide range in grain sizes and substantial 
amounts of all intermediate panicle sizes 
predominantly of one grain size, or having a 
range of sizes with some intermediate size miss- 
ing 

Flocculated: 

Slickensided: 

;- 
pertaining to cohesive soil:; that exhibit a loose 
knit or flakey structure 
having inclined planes of weakness that are 
slick and glossy in appearance. 

Deqree of Slickensided Development 

Slightly Slickensided: 

Moderately Slickensided: 

Extremely Slickensided: ’ 

Intensely Slickensided: 

slickensides preseint at intervals of 1’ to 
2’. soil does not easily break along 
these plates 
slickensides spaced at intervals of 1’ to 
2, soil breaks easily along these planes 
continuous and interconnected slicken- 
sides spaced at intervals of 4’ to 12’. 
soil breaks along the slickensides into 
pieces Y to C in size 
slickensides spaced at intervals of less 
than 4”. continuous in all directions; soil 
breaks down along planes into nodules 
lf4’to 2’in size. 
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FUGRO GEOSCIENCES, INC. - -- _____ _ _mz.- : ___. - - -_____-___ -.- ---- 

November 20,1996 
Report Number 0301-6193 

6105 Rookin 
Houston, TX 77074 

Phone : 713-Z’8-5580 
FaX : 713-778-5501 

ABB Environmental Services, Inc. 
2590 Executive Center Circle East 
Tallahassee, Florida 32301-5001 

Attention: Mr. Dave Turner 

CONE PENETROMETER TESTING 
AND RELATED SERVICES 

HERNDON ANNEX 
ORLANDO, FLORIDA 

Dear Mr. Turner: 

Please find enclosed herewith the finaf ‘. 
referenced location. 

. :ter tests conducted at the above 

For your information, the soil stratigraphy was identified using Campanella and Robertson’s Simplified Soil 
Behavior Chart. Please note that because of the empirical nature of the soil behavior chart, the soil 
identification should be verified locally. 

Fugro Geosciences appreciates the opportunity to be of service to your organization. If you should have any 
questions, or if we can be of further assistance, please do not hesitate to contact US. We look forward to 
working with you in the future. 

Very truly yours, 
FUGRO GEOSCIENCES, INC. -i 

President 

RY/lsp 
1 Diskette(s) Enclosed 

. 
- 

A member of WI@ Fugro group of companies with offices throughout the world. 
__._..._ ---- __-.-_._ - -____.. --p ---.-.- ___-* .- . . . - _._--.-- _.- _ 

-.----__T1__1 



Key To Soil Classification and Symbols 

SOIL NPE 

(Shown in Symbol Column) 

SAMPLE NPE 

(Shown in Samples Column) 

Sand 

-dy Silty Ww Undisturbed . Rock tire Split Spoon No Reccwrty 

Predominant Type Shown Heavy 

TERMS DESCRIBING CONSISTENCY OR CONOnlCN 

COARSE GRAINED SOlLS (Major portion Retained on No. 200 Sieve) 
lnciudes (1) clean gravels and sand described as fine, medium or course, depending on distribution of. grain sizes (2) silty or clayey gravels and 
sands and (3) fine grained low plasticity soils (Pi c lo) such as sandy silt& Condition is rated according to relative density, as determined by lab 
tests or estimated from resistance to sampler penetration. 

Descriptive Term Penetration Resistance* 
Loose O-10 
Medium Dense 10-30 
Den- 30-50 
Very Dense Over 50 

Relative Density 
oto4a 

4oto7ox 
7oto909L 

9010 100% 

r Blows/Foot, 14.W Hammer, 3(r Drop 

RNE GRAINED SOILS (Major Portion Passing No. 200 Sieve) 
lndudes (1) inorganic and organic silts and clays, (2) sandy, gravelly or silty clays, and (3) Jayey silts. Consistency is rated according to shearing 
strength, as indicated by penstrometer readings or by unconfined compression tests for soils with PI1 .lO. 

f+$j Descriptive Cohesive Shear Strength 
s* Term Tons /.Souate Foot 

Very Soft Less Than 0.125 
soft 0.125 to 0.25 
Firm 0.25 to 0.50 
Stiff 0.50 to 1 .oo 
Very Stiff 1.00 to 2.00 
Hard 200 and Higher 

Note: Slickensided and fissured day may have lower unconfined compress.we strengths than shown above becausa of planes of weakness or 
shrinkage cracks; consistency ratings of such soils are based on hand penevomster readings. 

TERMS CHARACTERIZING SOIL STRUCTURE 

Pting: 
SeiU7l: 
tayec 
Fissured: 

SI3flSiliVS: 

Interbedded: 

Laminated: 

cakareous: 

Well Graded: 

.ony Graded: 

paper thin in size 
l/8’ to 3’ thick 
greater than 3 
containing shrinkage cracks, frequently filled with 
fine sand or silt, usually more or Ieu vertical 
pertaining to cohesive soils that are subject to 
appreciable lots of strength when remolded 
composed of alternate layan of different soil 

types 
composed of thin layers of varying ‘c&r and 
texture 
containing appreciable quantities of calcium 
carbonate 
having wide range in grain sizes and substantial 
amounts of all intermediate pariicfe sizes 
predominantly of one grain size, or having a 
range of sizes with some intermcdiafe size miss- 
ing 

_i 

Flocculated: . 

Sfickensided: 

pertaining to cohesive soils that exhibit a loose 
knit or flakey structure 
having incfined planes of weakness that are 
slick and glo+r/ in appearance. 

Deorcc of Slickensided Develoomcnt 

Slightly Slickensided: 

Moderately Slickensided: 

Extremsiy Slickensided: 

Intensely Slickensided: 

slickensides present at intervals of 1’ to 
2’, soil does not easily break along 
these plates 
slicktnsides spaced at intervals of 1’ to 
2’. soil breaks easily aiong these planes 
continuous and interconnected sfitken- 
sides spaced at intervals of 4’ to 12’. 
soil breaks afong the Jickensides into 
pieces r to 8 in size 
slickensides spa.ced at intervals of less 
than C, continuous in all directions: soil 
breaks down along planes into nodules 
l/4’ to Z in size. 
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PRESENTATION OF CONE PENETRATION TEST DATA 
-.. ,” . . -.- 

1 .O INTRODUCTION 

This report presents the results of a Cone Penetration Testing (CPT) and in situ 
groundwater sampling program carried out at the Herndon Annex site located in Orlando, 
FL. The wdrk was performed between 7/21 - 7125197. The scope of work was performed 
as directed by ABB ENVIRONMENTAL SERVICES personnel. 

2.0 FIELD EQUIPMENT & PROCEDURES 

The Cone Penetration Tests (CPT) were carried out by GREGG IN SITU, INC. of Signal 
Hill, CA using an integrated electronic cone system. The CPT soundings were performed 
in accordance with ASTM standards (D3441). A 20 ton capacity cone was used for all of 
the soundings. This cone has a tip area of 15 sq.cm. and friction sleeve area of 225 
sq.cm. The cone is designed with an equal end area friction sleeve and a tip end area 
ratio of 0.85. 

The cones used during the program recorded the following parameters at 5 cm depth 
intervals: 

- Tip Resistance (Qc) 
- Sleeve Friction (Fs) 
- Dynamic Pore Pressure (tit) 

The above parameters were printed simultaneously on a printer and stored on a computer 
diskette for future analysis and reference. 

The pore water pressure element was located directly behind the cone tip. The pore water 
pressure element was 5.0 mm thick and consisted of porous plastic. Each of the elements 
were saturated in glycerin under vacuum pressure prior to penetration. Pore pressure 
dissipations were recorded at 5 second intervals when appropriate during pauses in the 
penetration. 

A complete set of baseline readings was taken prior to each sounding to determine 
temperature shifts and any zero load offsets. Monitoring base line readings ensulres that 
the cone electronics are operating properly. 

The cones were pushed using GREGG IN SITU’s CPT rig, having a down pressure 
capacity of approximately 25 tons. Eight CPT soundings were performed. The penetration 
tests were carried to depths of approximately 80 feet below ground surface. Test locations 
and depths were determined in the field by ABB ENVIRONMENTAL SERVICES personnel. 
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in situ groundwater samples were taken at 6 locations. Groundwater samples were 
collected using the Hydropunch groundwater sampling system. The Hydropunch operates 
by pushing 1.75 inch diameter hollow rods with a retrievable tip. A stainless steel filter 
screen is attached to the tip. At the desired sampling depth, the rods are retracted 
exposing the filter screen and allowing for groundwater infiltration. A small diameter bailer 
is then used to collect groundwater samples through the hollow rod. 

The CPTlHydropunch holes were grouted using our support rig. The grouting procedure 
consists of pushing a hollow CPT rod with a “knock out” plug back down the hole to the 
test hole termination depth. Grout is then pumped under pressure as the tremie pipe is 
pulled from the hole. 

3.0 CONE PENETRATION TEST DATA & INTERPRETATION 

The cone penetration test data is presented in graphical form in the attached Appendix. 
Penetration depths are referenced to existing ground surface. This data includes CPT 
logs of measured soil parameters and a computer tabulation of interpreted soil types along 
with additional geotechnical parameters !and pore pressure dissipation data. \ . . . 

The stratigraphic interpretation is based on relationships between cone bearing (Qc), 
sleeve friction (Fs), and penetration pore pressure(Ut). The friction ratio (Rf), which is 
sleeve.friction divided by cone bearing, is a calculated parameter which is used to infer soil 
behavior type. Generally, cohesive soils (clays) have high friction ratios, low cone bearing 
and generate large excess pore water pressures. Cohesionless soils (sands) have lower 
friction ratios, high cone bearing and generate little in the way of excess pore water 
pressures. .‘- 

I  

7 
1 

The interpretation of soils encountered on this project was carried out using recent 
correlations developed by Robertson et al, 19881 It should be noted that it is not always 
possible to clearly identify a soil type based on Qc, Fs and Ut. In these situations, 
experience and judgement and an assessment of the pore pressure dissipation data 
should be used to infer the soil behavior type. The soil classification chart used to 
interpret soil types based on Qc and Rf is provided in the Appendix. 

-’ ,-1 -. 
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TABLE 1 
. . -_m_ 

SUMMARY OF CPT AND GROUNDWATER DATA 

LOCATION CPT DEPTH Cftl 

P10001 
PI0101 
PI 0201 
PI 0301 
P10401 
PI 0401 
PI0501 
PI0302 

HERNDON ANNEX 
ORLANDO, FLORIDA 

80 
80 
80 
80 
40 
77 
77 
55 

DEPTH OF 
GROUNDWATER 
SAMPLE (fit) _ 

33, 43, 53, 63 
33, 43, 48, 53 
33, 40, 46, 53 
33, 40, 46, 52 

33, 38, 43, 48 
28, 34, 41, 47 
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CPT Classification Chart 
. ” 1 b.r_:&.~.; &WX <, (after Robertson and Campanella, 1988) 

. -.-. 

i 5 6 7 8 

Friction Ratio (%), Rf 

Zone Qt / N Soil Behaviour Type 
1 n 2 sensitive fine grained 
2a 1 organic material 
3BI 1 CJaY 
4 m 1.5 silty clay to clay 
5 n 2. clayey silt to silty cJay 
6 m 2.5 sandy silt to clayey silt 
7 t??! 5x7 3 silty sand to sandy silt 
8 4 sand to silty jand 
9 gg 5 sand 
10 B 6 gravelly sand to sand 
11 1 very stii fine grained * 
12 $2 2 sand to clayey sand * 

l overconsolidated or cemented 

Grqg In Sii. Inc. 



Groundwater Sampling 

Previously - 
Sampled - 

n Interval - v 
PHChd 
Groundwater -. 

A push-type groundwater sampler with a 
sealed screen section is used to collect 
discrete groundwater samples. Both 2 
inch and 1 314 inch diameter samplers are 
used depending on the soil type and 
density. The smaller sampler can 
generally be pushed to greater depths. 

The groundwater samplers have a 
retrievable stainless steel screen. This 
allows for multiple depth groundwater 
sampling using the same penetration hole. 
If slow recharge occurs or longer term 
monitoring is required, 3/4 inch PVC well 
points can be installed using the same 
samplers. 

>-fq 
The groundwater sampler is pushed in a 
closed positon to the desired sampling 
interval. The sampler push rod is then 
retracted exposing the inlet screen. 
Groundwater flows hydrostatically from 
the formation into the inlet screen. 

For floating layer hydrocarbons, a small 
diameter bailer (314 inch or l/2 inch) is 
lowered through the hollow push rods, into 
the screen section for sample collection. 
For sampling of larger volume, nonvolatile 
groundwater samples, l/4 inch tubing is 
lowered into the screen and a peristaltic or 
gas lift pump is used to retrieve the 
groundwater sample. 
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PRESENTATION OF CONE PENETRATION TEST DATA 
-.- 

1.0 INTRODUCTION 

This report presents the results of a Cone Penetration. Testing (CPT) and in situ 
groundwater sampling program carried out at the Herndon Annex site located in Orlando, 
FL. The work was performed between 919 - g/23/97. The scope of work was performed as 
directed by ABB ENVIRONMENTAL SERVICES personnel. 

2.0 FIELD EQUIPMENT & PROCEDURES 
, : 

The Cone Penetration Tests (CPT) were carried out by GREGG IN SITU, INC. of Signal 
Hill, CA using an integrated electronic cone system. The CPT soundings were performed 
in accordance with ASTM standards (D3441). A 20 ton capacity cone was used for all of 
the soundings. This cone has a tip area of 15 sq.cm. and friction sleeve area of 225 
sq.cm. The cone is designed with an equal end area friction sleeve and a tip end area 
ratio of 0.85. 

The cones used during the program recorded the following parameters at 5 cm depth 
intervals: 

- Tip Resistance (Qc) _ 
- Sleeve Friction (Fs) : 
- Dynamic Pore Pressure (Ut) 

The above parameters were printed simultaneously on a printer .and stored on a computer 
diskette for future analysis and reference. 

The pore water pressure element was located directly behind the cone tip. The pore water 
pressure element was 5.0 mm thick and consisted of porous plastic. Each of the elements 
were saturated in glycerin under vacuum pressure prior to penetration. Pore pressure 
dissipations were recorded at 5 second intervals when appropriate during pauses in the 
penetration. 

A complete set of baseline readings was taken prior to each sounding to determine 
temperature shifts and any zero load offsets. Monitoring base line readings ensures that 
the cone electronics are operating properly. 

The cones were pushed using GREGG IN SITU’s CPT rig, having a down pressure 
capacity of approximately 25 tons. Twenty CPT soundings were performed. The 
penetration tests were carried to depths of approximately 60 feet below ground surface. 
Test locations and depths were determined in the field by ABB ENVIRONMENTAL 
SERVICES personnel. 
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In situ groundwater samples were taken at 20 lo&ions. Groundwater samples were 
collected using the Hydropunch groundwater samp~&$$&e;;;:“ fhe.Hydropunch operates 
by pushing 1.75 inch diameter hollow rods with a retrievable tip. A stainless steel filter 
screen is attached to the tip. At the desired sampling depth, the rods are retracted 
exposing the filter screen and allowing for groundwater infiltration. A small diameter bailer 
is then used to collect groundwater samples through the hollow rod. 

The CPT/Hydropunch holes were grouted using our support rig. The grouting procedure 
consists of pushing a hollow CPT rod with a “knock out” plug back down the hole to the 
test hole termination depth. Grout is then pumped under pressure as the tremie pipe is 
pulled from the hole. 

3.0 CONE PENETRATION TEST DATA & INTERPRETATION 

The cone penetration test data is presented in graphical form in the attached Appendix. 
Penetration depths are referenced to existing ground surface. This data includes CPT 
logs of measured soil parameters and a computer tabulation of interpreted soil types along 
with additional geotechnical parameters and pore pressure dissipation data. 

The stratigraphic interpretation is based on relationships between cone bearing (Qc), 
sleeve friction (Fs), and penetration pore pressure (Ut). The friction ratio (Rf), which is 
sleeve friction divided by cone bearing, is a calculated parameter which is used to infer soil 
behavior type. Generally, cohesive soils (clays) have high friction ratios, low cone bearing 
and generate large excess pore water pressures. Cohesionless soils (sands) have lower 
friction ratios, high cone bearing and generate little in the way of excess pore water 
pressures. _i 

The interpretation of soils encountered on this project was carried out using recent 
correlations developed by Robertson et al, 1988. It should be noted that it is not always 
possible to clearly identify a soil type based on Qc, Fs and Ut. In these situations, 
experience and judgement and an assessment of the pore pressure dissipation data 
should be used to infer the soil behavior type. The soil classification chart used to 
interpret soil types based on Qc and Rf is provided in the Appendix. 
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TABLE 1 

SUMMARY OF CPT AND GROUNDWATER DATA 

HERNDON ANNEX 
ORLANDO, FLORIDA 

LOCATION CPT DEPTH Cftl 

02Q11001 53 
02QlllOl 53 
02Q11201 60 
02Q11301 60 
02Q11401 60 
02Q11501 60 
02Q11601 60 
02Q11701 60 
02Q11801 60 
02Q11901 60 
02Q12001 60 i '. 

02Q12101 60 
02Q12201 60 
02Q12301 60 
02Q12401 60 
02Q12701 60 
02Q12801 60. 
02Q12901 60 
02Q13001 60 

* = Refusal 

_ DEPTH OF 
GROUNDWATER 
SAMPLE (ftt) _ 

23, 33, 43, 5:3 
23, 33, 43, 53 
23, 33, 43, 5'1 
23, 33, 43, 5:3 
23, 33, 43, 56 
23, 33, 43, 5:3 
18, 25, 33, 4'1 
23, 33, 43, 5:3 

,_ 20, 30, 45, 52 
‘28: 35, 44, 513 
20, 33, 46, 56 
16, 20, 30, 40, 50 
23, *23, *23, 58 
23, 33, 43, 5:3 
20, 27, 36, 44 
23, 33, 43, 56 
23, 35, 45, 58 
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APPENDIX 



CPT Classification Chart 
3 . -: * (i, ,A- 4, .,.” ,. > 1 ,, (after Robertson and Campanella, 1988) 
.: . . __-_ 

i 
Friction Ratio (%), Rf 

Zone Qt/ N 
1 n 2 
2m 1 
3m 1 
4 n 1.5 
512 
6 I 2.5 
7 g$ 3 
8 4 
9 5 
10 B 6 
11 1 
12 TEE; 2 

Soil Behaviour Type 
sensitive fine grained 

organic material 
day 

silty clay to clay 
clayey silt to silty clay 
sandy silt to clayey silt 
silty sand to sandy silt 

sand to silty sand 
sand 

. . 

gravelly sand to sand 
very stiff fine grained * 
sand to clayey sand l 

* overconsolidated or cemented 
is.. 



Groundwater Sampling 

Previously - 
Sampled - 

n Interval - 

Perched 
Groundwater 

7 ..;i--:. -..:-i;-r...r,Tr; _. ‘:-. 
,A& -___ .h-_I __-.-.. _ ..--. -.-.-.. 
-.-.- _ -.-. . . ..-. - . ..--- . . ..-. .(... .- ..- 
.--is‘e-s~-‘i2.~-* -.-. *-<:; 

---- _ 
.__- - i’ 

A push-type groundwater sampler with a 
sealed screen section is used to collect 
discrete groundwater samples. Both 2 
inch and 1 3!4 inch diameter samplers are 
used depending on the soil type and 
density. The smaller sampler can 
generally be pushed to greater depths. 

The groundwater samplers have a 
retrievable stainless steel screen. This 
allows for multiple depth groundwater 
sampling using the same penetration hole. 
If slow recharge occurs or longer term 
monitoring is required, 314 inch PVC well 
points can be installed using the same 
samplers. 

m 
The groundwater sampler is pushed in a 
closed positon to the desired sampling 
interval. The’sampler push rod is then 
retracted exposing the inlet screen. 
Groundwater flows hydrostatically from 
the formation into the inlet screen. 

For floating layer hydrocarbons, a small 
diameter bailer (3/4 inch or l/2 inch) is 
lowered through the hollow‘push rods, into 
the screen section for sample collection. 
For sampling of larger volume, nonvolatile 
groundwater samples, 114 inch tubing is 
lowered into the screen and a peristaltic or 
gas lift pump is used to retrieve the 
groundwater sample. 
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NATURAL ATTENUATION SAMPLING RESULTS 



Appe,<,x G 
Table G-l. Summary of Natural Attenuation Sampling Results 

August 1997 and December 1998 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

OLD-OR-05 OLD-02.OlA OLD-02.02A OLD-02-03A OLD-02-04A OLD-02-05A OLD-02.06A OLD-02-07C 
Aug-97 ( Dsc-96 Aug-97 1 Dee-96 Aug.97 ) Dee-96 Aug-97 1 Dee-98 Aug.97 1 Dee-98 Aug-97 ) Dee-98 Aug-97 I Dee-98 Aug-97 Dee-96 

13 17 13 13 15 13 13 62 

Well ID 
Date 

Total Depth (ft bls) 

Alkalinity (total) ND 
Carbon dioxide ND 

Chloride ND 
,- Conductivity (pmho/cm) ND 

13.6? ND 74.8 ND 68 ND dry well 60 68 ND 136 ND 116 ND 26.4 
50? ND 85 ND 70 ND ” 55 ND 150 ND 45 ND 30 

ND ND ND ND ” 5 ND ND ND 
ND ND - ND ND ” 162 ND ND ND I 

-1 I Dissolved Iron fII)l ND 1 0.51 1 ND 1 0.08 1 ND 1 0 1 ND 1 ’ 1 0 1 0 1 ND 1 02 i ND 1 nwi T Nn 1 717 . , I .- -.- .-- -.-- ._- -_“- 

Dissolved Iron (Ill) ND 1 0.03 ND 0.4 ND ” 0 0.25 ND 0.45 ND 0.4 ND 

2.6 .___. 
DO mgll ND L 1.4 ND 0.5 ND ” 3.9 2.1 ND 0.9 ND 4.3 ND 6.7 * I 
Ethanel ND 1 1 ND 1 

Sulfate ND 0 ND 2 ND 23 ND ” 0 0 ND 80L ND 8 ND 40 
Sulfide ND 0.3 ND 0.1 ND 0.1 ND ” 0 0 ND 0 ND 0.1 ND 2 

Temperature (“C) ND 26.6 ND 27.8 ND 27 ND ” 26.3 27.2 ND 27.6 ND 26.2 ND 26.1 
Total OrganicCarbon ND ND ND ND ND ND ND ” 4 ND ND ND ND ND ND ND 

Turbidity (NTU) ND 97.5F ND 8.12 ND 4.55 ND ‘I 7.41 7.45 ND 2.71 ND 31.7 ND 1.98 

Page 1 of 4 
ATTDATAZ.XLS, NATAllE2 
3339 



I Well ID 1 OLD-02-01 BC OLD-02.09A OLD-02-IOC OLD-02-I IA OLD-02-I 2C OLD-02-13C OLD-02-14C OLD-02-I 5A _. _.. .- 
Date Aug-97 1 Dee-98 Aug-97pc-98 Aug-97 I Dee-98 Aug-97 1 Dee-98 Aug-97 1 Dee-98 Aug-97 1 Dee-96 Aug-97 I Dee-98 Aug-97 1 Dee-98 ~ __-. 

Total Depth (ft bls) 65 15 57 15 58 49 46 15 
68 20 I 34 ND t 17 * t 13.6 * t 6.8 l 1 7114 NA 1 138 Alkalinity (total) ( 

Carbon dioxide1 i 70 i 70 i 
I --.. .-.. .-.- 

Appendix G 
Table G-l Summary of Natural Attenuation Sampling Results 

August 1997 and December 1998 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Conductivitv (umho/cm\I 170 1 I 120 I 

I 74 !i I 

Page 2 of 4 
ATTDATAZXLS, NATATTE2 
3399 

“i 



Appe%ix G 
Table G-l. Summary of Natural Attenuation Sampling Results 

August 1997 and December 1998 
Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Sulfide NA 2 NA 0.7 NA 2 NA 0.5 NA 5+ 

Temperature (“C) NA 26.1 NA 28.7 NA 25.3 NA 24.9 NA 25.9 NA 26.5 
Total OrganicCarbon NA ND NA ND NA ND NA ND NA ND NA ND 

Turbidity (NTU) NA 2.11 NA 1.28 NA 5 NA 38.8F? NA 1.1 NA 32.9F 

pege3or4 
ATTDATAZ.XLS, NATATE 
3t3m 



Page 4 of 4 
ATTDATAZ.XLS. Notes 
313199 

‘. 

j 

Appendix G 
Table G-l. Notes for Natural Attenuation Sampling Results 

Herndon Annex 

Naval Training Center, Orlando 
Orlando, FL 

Notes: All values are in milligrams per liter unless otherwise noted. 
(‘) Due to high turbidity, Hach test kits were not used. 
F = After filtration 
L = Out of scale reading due to high turbidity 
NA = Not applicable 
ND = Not determined 
NTU = Nephelometric turbidity units 
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